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DATA TRANSMISSION METHOD , DEVICE , synchronization signal NPSS to user equipment UE by using 
AND SYSTEM a first subframe in a first radio frame and a first subframe in 

a second radio frame , where the first radio frame and the 
CROSS - REFERENCE TO RELATED second radio frame are consecutive , and both the first radio 

APPLICATIONS 5 frame and the second radio frame use a TDD uplink 
downlink subframe configuration ; sending , by the base 

This application is a continuation of International Appli station , a narrowband physical broadcast channel NPBCH to 
cation No. PCT / CN2018 / 079041 , filed on Mar. 14 , 2018 , the UE by using a second subframe in the first radio frame 
which claims priority to Chinese Patent Application No. and a second subframe in the second radio frame ; sending , 
201710682622.0 , filed on Aug. 10 , 2017. The disclosures of 10 by the base station , a narrowband secondary synchronization 
the aforementioned applications are hereby incorporated by signal NSSS to the UE by using a third subframe in the first 
reference in their entireties . radio frame ; and sending , by the base station , a system 

information block SIB1 - NB to the UE by using a third 
TECHNICAL FIELD subframe in the second radio frame . 

According to the data transmission method provided in 
Embodiments of the present invention relate to the field of this application , in an NB - IoT system , because 10 subframes 

communications technologies , and in particular , to a data in a radio frame using an HD - FDD technology can all be 
transmission method , device , and system . used to send a downlink signal ; while in a radio frame using 

a TDD technology , a downlink signal is sent by using some 
BACKGROUND 20 subframes ( for example , a downlink subframe or a special 

subframe ) in a radio frame using the TDD uplink - downlink 
With development of communications technologies , subframe configuration . Therefore , the NB - IoT system is 

machine type communication ( MTC ) , also referred compatible with the TDD technology in the LTE system , 
machine to machine ( M2M ) communication or internet of thereby improving spectrum resource utilization in data 
things ( IoT ) communication , for example , narrowband inter- 25 transmission between the base station and the UE in the 
net of things ( NB - IoT ) communication is more widely NB - IoT system . In addition , deployment flexibility in the 
applied . NB - IoT system may be improved . To be specific , the NB 
A current NB - IoT system supports only a half - duplex IoT system may be deployed in an LTE TDD system , or may 

frequency division duplex ( HD - FDD ) technology , but a long be deployed in an LTE FDD system . 
term evolution ( LTE ) system supports a frequency division 30 In addition , because delay performance of a downlink 
duplex ( FDD ) technology and a time division duplex ( TDD ) signal existing when the TDD technology is used is consis 
technology . In other words , the current NB - IoT system can tent with delay performance of a downlink signal existing 
be compatible with only the FDD technology in the LTE when the HD - FDD technology is used , the base station or 
system , but cannot be compatible with the TDD technology the UE that supports the HD - FDD technology can better 
in the LTE system . 35 support the TDD technology . This improves spectrum 

Specifically , when the NB - IoT system uses the HD - FDD resource utilization in data transmission between the base 
technology , all subframes in one radio frame may be down- station and the UE in the NB - IoT system . In addition , a 
link subframes . To be specific , there are sufficient subframes plurality of TDD uplink - downlink subframe configurations 
in the radio frame to broadcast downlink signal . In in the LTE system may be applied to the NB - IoT system ; and 
addition , a fixed subframe in the radio frame is used to 40 when the TDD technology is applied to the NB - IoT system , 
broadcast a fixed downlink signal . For example , a 1st sub- all subframes in one radio frame are used to transmit a 
frame in the radio frame is used to broadcast a narrowband downlink signal or an uplink signal . Therefore , in the 
primary synchronization signal ( NPSS ) . NB - IoT system supporting the TDD technology , flexibility 
However , in the TDD technology , only some subframes in in selecting an uplink - downlink subframe configuration 

one radio frame are downlink subframes . Consequently , 45 when the base station sends a downlink signal to the UE can 
there may be insufficient downlink subframes in the radio be improved . 
frame to broadcast a downlink signal . With reference to the first aspect , in a first possible 

In this way , how to use the current HD - FDD technology implementation , in the first radio frame and the second radio 
to enable the NB - IoT system to be compatible with the TDD frame , the first subframe , the second subframe , and the third 
technology in the LTE system is a problem to be resolved . 50 subframe each are a downlink subframe . 

It should be noted that , the NB - IoT system can support six 
SUMMARY TDD uplink - downlink subframe configurations : UL - DL ( 1 ) , 

UL - DL ( 2 ) , UL - DL ( 3 ) , UL - DL ( 4 ) , UL - DL ( 5 ) , and UL - DL 
This application provides a data transmission method , ( 6 ) ; while when the TDD technology is applied to the 

device , and system , used in a data transmission process 55 NB - IoT system , all subframes in one radio frame are used to 
between a base station and UE in an NB - IoT system , which transmit a downlink signal or an uplink signal . Therefore , in 
are specifically applied to a process in which the base station the NB - IoT system supporting the TDD technology , flex 
sends a downlink signal to the UE by using a TDD tech- ibility in selecting an uplink - downlink subframe configura 
nology , to enable the NB - IoT system to be compatible with tion when the base station sends a downlink signal to the UE 
the TDD technology in an LTE system , and improve spec- 60 is relatively high . In addition , when the TDD uplink - down 
trum resource utilization in data transmission between the link subframe configuration is used , because the first sub 
base station and the UE . frame , the second subframe , and the third subframe all are 

To achieve the foregoing objectives , the following tech- downlink subframes , a symbol 3 to a symbol 13 of each 
nical solutions are used in this application : subframe in the first subframe , the second subframe , and the 

According to a first aspect , this application provides a data 65 third subframe may be used to send a downlink signal . 
transmission method , where the data transmission method Therefore , a downlink signal existing when the TDD tech 
includes : sending , by a base station , a narrowband primary nology is used is of same construction as a downlink signal 

a 

a 
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existing when the HD - FDD technology is used , that is , each subframe 9 , the second subframe is the subframe 5 , and the 
is constructed in the symbol 3 to the symbol 13 in a third subframe is the subframe 0 . 
subframe . In this way , complexity of constructing the NPSS , When a combination of the first subframe , the second 
the NSSS , the NPBCH , and the SIB1 - NB by the base station subframe , and the third subframe are any combination of the 
is reduced . In addition , after receiving the downlink signal 5 subframe 0 , the subframe 5 , and the subframe 9 , the NB - IoT 
sent by the base station , the UE is enabled to detect the system can support six TDD uplink - downlink subframe 
downlink signal on the symbol 3 to the symbol 13 in the configurations : UL - DL ( 1 ) , UL - DL ( 2 ) , UL - DL ( 3 ) , UL - DL subframe regardless of whether a subframe in which the ( 4 ) , UL - DL ( 5 ) , and UL - DL ( 6 ) . This makes flexibility in downlink signal is located uses the HD - FDD technology or selecting an uplink - downlink subframe configuration when 
the TDD technology . This can reduce complexity of detect- 10 the base station sends a downlink signal to the UE in the 
ing the NPSS , the NSSS , the NPBCH , and the SIB1 - NB by NB - IoT system to be relatively high . the UE . 

With reference to the first aspect , in a second possible With reference to the second possible implementation , in 
implementation , in the first radio frame and the second radio a fourth possible implementation , the first subframe is the 
frame , the first subframe and the third subframe each are a 15 subframe 0 , the second subframe includes a subframe 1 and 
downlink subframe , the second subframe in the first radio a subframe 6 , and the third subframe is the subframe 5 ; or 
frame includes two special subframes in the first radio the first subframe is the subframe 5 , the second subframe 
frame , and the second subframe in the second radio frame includes the subframe 1 and the subframe 6 , and the third 
includes two special subframes in the second radio frame ; or subframe is the subframe 0 . 
the second subframe in the first radio frame includes a 20 When the first subframe and the third subframe are any 
special subframe and a downlink subframe in the first radio combination of the subframe 0 and the subframe 5 , and the 
frame , and the second subframe in the second radio frame third subframe includes the subframe 1 and the subframe 6 , 
includes a special subframe and a downlink subframe in the the NB - IoT system can support seven TDD uplink - downlink 
second radio frame . subframe configurations : UL - DL ( 0 ) , UL - DL ( 1 ) , UL - DL 

According to the data transmission method provided in 25 ( 2 ) , UL - DL ( 3 ) , UL - DL ( 4 ) , UL - DL ( 5 ) , and UL - DL ( 6 ) . In 
this application , the NB - IoT system applying the TDD addition , the base station can use most of 11 special sub 
technology can support seven TDD uplink - downlink sub- frame configurations . This makes flexibility in selecting an 
frame configurations : UL - DL ( O ) , UL - DL ( 1 ) , UL - DL ( 2 ) , uplink - downlink subframe configuration when the base sta 
UL - DL ( 3 ) , UL - DL ( 4 ) , UL - DL ( 5 ) , and UL - DL ( 6 ) ; while tion sends a downlink signal to the UE in the NB - IoT system 
when the TDD technology is applied to the NB - IoT system , 30 to be relatively high . 
all subframes in one radio frame are used to transmit a With reference to the third possible implementation , in a 
downlink signal or an uplink signal . Therefore , the NB - IoT fifth possible implementation , the subframe 0 , the subframe 
system can apply all TDD uplink - downlink subframe con- 5 , and the subframe 9 each include a symbol o a symbol 
figurations in the LTE system . This makes flexibility in 13 ; the symbol 3 to the symbol 13 in the subframe 0 are used 
selecting an uplink - downlink subframe configuration when 35 to send the NPSS , the NSSS , the NPBCH , or the SIB1 - NB ; 
the base station sends a downlink signal to the UE to be the symbol 3 to the symbol 13 in the subframe 5 are used to 
relatively high . In addition , when the TDD uplink - downlink send the NPSS , the NSSS , the NPBCH , or the SIB1 - NB ; and 
subframe configuration is used , because both the first sub- the symbol 3 to the symbol 13 in the subframe 9 are used to 
frame and the third subframe are downlink subframes , the send the NPSS , the NSSS , the NPBCH , or the SIB1 - NB . 
symbol 3 to the symbol 13 of each subframe in the first 40 In any one of the configurations , of the first subframe , the 
subframe and the third subframe may be used to send a second subframe , and the third subframe , including the 
downlink signal . Therefore , some downlink signals existing subframe 0 , the subframe 5 , and the subframe 9 , a subframe 
when the TDD technology is used are of same construction in which the NPSS , the NSSS , the NPBCH , or the SIB1 - NB 
as a downlink signal existing when the HD - FDD technology is sent is determined . For example , when the first subframe 
is used , that is , each is constructed in the symbol 3 to the 45 is the subframe 0 , the second subframe is the subframe 5 , 
symbol 13 in a subframe . In this way , complexity of con- and the third subframe is the subframe 9 , after the UE 
structing the NPSS , the NSSS , the NPBCH , and the SIB1- receives the downlink signal sent by the base station , regard 
NB by the base station is reduced . In addition , after receiv- less of whether a subframe in which the downlink signal is 
ing the some downlink signals sent by the base station , the located uses the HD - FDD technology or the TDD technol 
UE is enabled to detect the downlink signals on the symbol 50 ogy , the UE can detect the NPSS on the symbol 3 to the 
3 to the symbol 13 in related subframes regardless of symbol 13 in the subframe 0 , detect the NPBCH on the 
whether subframes in which the downlink signals are symbol 3 to the symbol 13 in the subframe 5 , and detect the 
located use the HD - FDD technology or the TDD technology . NSSS and the SIB1 - NB on the symbol 3 to the symbol 13 
This can reduce complexity of detecting the NPSS , the in the subframe 9. In this way , complexity of detecting the 
NSSS , the NPBCH , and the SIB1 - NB by the UE . 55 NPSS , the NPBCH , the NSSS , and the SIB1 - NB by the UE 

With reference to the first possible implementation , in a is reduced , and stable operation of the UE is facilitated . 
third possible implementation , the first subframe is a sub- With reference to the fourth possible implementation , in 
frame 0 , the second subframe is a subframe 5 , and the third a sixth possible implementation , the subframe 0 , the sub 
subframe is a subframe 9 ; or the first subframe is the frame 1 , the subframe 5 , and the subframe 6 each include a 
subframe 0 , the second subframe is the subframe 9 , and the 60 symbol O to a symbol 13 ; the symbol 3 to the symbol 13 in 
third subframe is the subframe 5 ; or the first subframe is the the subframe ( ) are used to send the NPSS , or the NSSS , or 
subframe 5 , the second subframe is the subframe 0 , and the the SIB1 - NB ; b symbols in the symbol 2 to the symbol 11 
third subframe is the subframe 9 ; or the first subframe is the in the subframe 1 and c symbols in the symbol 3 to the 
subframe 5 , the second subframe is the subframe 9 , and the symbol 11 in the subframe 6 are used to send the NPBCH , 
third subframe is the subframe 0 ; or the first subframe is the 65 where b is greater than or equal to 4 and less than or equal 
subframe 9 , the second subframe is the subframe 0 , and the to 10 , c is greater than or equal to 3 and less than or equal 
third subframe is the subframe 5 ; or the first subframe is the to 9 , and b + c greater than or equal to 7 and less than or 
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equal to 11 ; and the symbol 3 to the symbol 13 in the In a process of obtaining the NPSS , the NSSS , the 
subframe 5 are used to send the NPSS , or the NSSS , or the NPBCH , and the SIB1 - NB , the base station may construct 
SIB1 - NB . the NPSS , the NSSS , the NPBCH , and the SIB1 - NB , design 

Signal construction of the NPBCH may be different from signal formats of the NPSS , the NSSS , the NPBCH , and the 
signal construction of the NPBCH when the HD - FDD 5 SIB1 - NB , and add some indication information to each 
technology is used . The signal construction of the NPBCH downlink signal . For example , the base station may con 
may be in two subframes , for example , in the symbol 2 to the struct the NPSS , the NSSS , the NPBCH , and the SIB1 - NB 
symbol 4 of one subframe and the symbol 3 to the symbol to be sent on a symbol 3 to a symbol 13 in a subframe , design 
7 of another subframe , that is , b is equal to 3 , and c is equal the signal formats of the NPSS , the NSSS , the NPBCH , and 
to 5 . the SIB1 - NB as the first signal format , and add the first 

With reference to the first aspect , and the first to fifth indication information to the NPSS . In this way , it can be 
possible implementations , in a seventh possible implemen- indicated that the first radio frame and the second radio 
tation , when the first subframe and the third subframe in the frame use the TDD uplink - downlink subframe configura 
first radio frame are not a combination of the subframe 5 and tion . 
the subframe 9 , the first subframe and the third subframe in According to a second aspect , this application provides a 
the first radio frame are separated by a subframes , where a data transmission method , where the data transmission 
is a natural number , a is not equal to 3 and is less than 9 , and method includes : receiving , by UE in a first subframe in a 
that the first subframe and the third subframe in the first first radio frame and a first subframe in a second radio frame , 
radio frame are separated by a subframes is used to indicate 20 an NPSS sent by a base station ; receiving , by the UE in a 
that both the first radio frame and the second radio frame use second subframe in the first radio frame and a second 
the TDD uplink - downlink subframe configuration . subframe in the second radio frame , an NPBCH sent by the 

In the radio frame using the HD - FDD technology , the base station ; receiving , by the UE in a third subframe in the 
subframe 5 in which the NPSS is sent and the subframe 9 in first radio frame , an NSSS sent by the base station ; receiv 
which the NSSS is sent are separated by three subframes . 25 ing , by the UE in a third subframe in the second radio frame , 
Therefore , when it is designed that in the radio frame using a SIB1 - NB sent by the base station , and if the first subframe 
the TDD uplink - downlink subframe configuration , a sub- and the third subframe in the first radio frame are separated 
frame in which the NPSS is sent and a subframe in which the by a subframes , or the NPSS includes first indication infor 
NSSS is sent are separated by a subframes , that the first mation , or a signal format of the NPSS is a first signal 
subframe and the third subframe in the first radio frame are 30 format , determining , by the UE , that both the first radio 
separated by a subframes may be used to indicate that both frame and the second radio frame use a TDD uplink 
the first radio frame and the second radio frame use the TDD downlink subframe configuration , where a is a natural 
uplink - downlink subframe configuration . In this way , the number , a is not equal 3 and is less than 9 , the first 
UE can be supported in determining that the first radio frame indication information is used to indicate that both the first 
and the second radio frame use the TDD uplink - downlink 35 radio frame and the second radio frame use the TDD 
subframe configuration . uplink - downlink subframe configuration , and the first signal 

With reference to the first aspect and the first to sixth format is used to indicate that both the first radio frame and 
possible implementations , in an eighth possible implemen- the second radio frame use the TDD uplink - downlink sub 
tation , the NPSS includes first indication information , and frame configuration . 
the first indication information is used to indicate that both 40 It should be noted that , according to the data transmission 
the first radio frame and the second radio frame use the TDD method provided in this application , it can be indicated that 
uplink - downlink subframe configuration ; or a signal format both the first radio frame and the second radio frame that are 
of the NPSS is a first signal format , and the first signal used when the base station sends a downlink signal to the 
format is used to indicate that both the first radio frame and UE use the TDD uplink - downlink subframe configuration . 
the second radio frame use the TDD uplink - downlink sub- 45 In this way , when receiving the NPSS , the NSSS , the 
frame configuration . NPBCH , and the SIB1 - NB that are sent by the base station , 
When constructing the NPSS , the NSSS , the NPBCH , and the UE can determine that the TDD uplink - downlink sub 

the SIB1 - NB , the base station may indicate , by using the first frame configuration is used for sending the NPSS , the NSSS , 
indication information in the NPSS or the signal format of the NPBCH , and the SIB1 - NB . This helps reduce complex 
the NPSS , that both the first radio frame and the second radio 50 ity of detecting the NPSS , the NSSS , the NPBCH , and the 
frame use the TDD uplink - downlink subframe configura- SIB1 - NB by the UE . 
tion . Therefore , the UE can be supported in determining that According to a third aspect , this application provides a 
the first radio frame and the second radio frame use the TDD base station , and the base station includes : a sending mod 
uplink - downlink subframe configuration . ule . The sending module is configured to : send a narrowband 

With reference to the first aspect and any one of the 55 primary synchronization signal NPSS to user equipment UE 
foregoing possible implementations , in a ninth possible by using a first subframe in a first radio frame and a first 
implementation , the base station sends the NPSS to the UE subframe in a second radio frame , where the first radio frame 
by using the first subframe in the first radio frame and the and the second radio frame are consecutive , and both the 
first subframe in the second radio frame ; sends the NPBCH first radio frame and the second radio frame use a TDD 
to the UE by using the second subframe in the first radio 60 uplink - downlink subframe configuration ; send a narrow 
frame and the second subframe in the second radio frame ; band physical broadcast channel NPBCH to the UE by using 
and sends the NSSS to the UE by using the third subframe a second subframe in the first radio frame and a second 
in the first radio frame . Before the base station sends the subframe in the second radio frame ; send a narrowband 
SIB1 - NB to the UE by using the third subframe in the secondary synchronization signal NSSS to the UE by using 
second radio frame , the method further includes : obtaining , 65 a third subframe in the first radio frame ; and send a system 
by the base station , the NPSS , the NSSS , the NPBCH , and information block SIB1 - NB to the UE by using a third 
the SIB1 - NB . subframe in the second radio frame . 
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With reference to the third aspect , in a first possible that the first subframe and the third subframe in the first 
implementation , in the first radio frame and the second radio radio frame are separated by a subframes is used to indicate 
frame , the first subframe , the second subframe , and the third that both the first radio frame and the second radio frame use 
subframe each are a downlink subframe . the TDD uplink - downlink subframe configuration . 

With reference to the third aspect , in a second possible 5 With reference to the third aspect and the first to sixth implementation , in the first radio frame and the second radio possible implementations , in an eighth possible implemen 
frame , the first subframe and the third subframe each are a tation , the NPSS includes first indication information , and downlink subframe , the second subframe in the first radio the first indication information is used to indicate that both 
frame includes two special subframes in the first radio the first radio frame and the second radio frame use the TDD 
frame , and the second subframe in the second radio frame 10 uplink - downlink subframe configuration ; or a signal format includes two special subframes in the second radio frame ; or of the NPSS is a first signal format , and the first signal the second subframe in the first radio frame includes a format is used to indicate that both the first radio frame and special subframe and a downlink subframe in the first radio 
frame , and the second subframe in the second radio frame the second radio frame use the TDD uplink - downlink sub 
includes a special subframe and a downlink subframe in the 15 frame configuration . 
second radio frame . With reference to the third aspect and any one of the 

With reference to the first possible implementation , in a foregoing possible implementations , in a ninth possible 
third possible implementation , the first subframe is a sub- implementation , the base station may further include an 
frame 0 , the second subframe is a subframe 5 , and the third obtaining module . The obtaining module is configured to : 
subframe is a subframe 9 ; or the first subframe is the 20 send the NPSS to the UE by using the first subframe in the 
subframe 0 , the second subframe is the subframe 9 , and the first radio frame and the first subframe in the second radio 
third subframe is the subframe 5 ; or the first subframe is the frame ; send the NPBCH to the UE by using the second 
subframe 5 , the second subframe is the subframe 0 , and the subframe in the first radio frame and the second subframe in 
third subframe is the subframe 9 ; or the first subframe is the the second radio frame ; send the NSSS to the UE by using 
subframe 5 , the second subframe is the subframe 9 , and the 25 the third subframe in the first radio frame ; and before the 
third subframe is the subframe 0 ; or the first subframe is the obtaining module sends the SIB1 - NB to the UE by using the 
subframe 9 , the second subframe is the subframe 0 , and the third subframe in the second radio frame , obtain the NPSS , 
third subframe is the subframe 5 ; or the first subframe is the the NSSS , the NPBCH , and the SIB1 - NB . 
subframe 9 , the second subframe is the subframe 5 , and the According to a fourth aspect , this application provides 
third subframe is the subframe 0 . 30 UE , and the UE includes : a receiving module and a deter 

With reference to the second possible implementation , in mining module . The receiving module is configured to : 
a fourth possible implementation , the first subframe is the receive , in a first subframe in a first radio frame and a first 
subframe the second subframe includes a subframe 1 and subframe in a second radio me , an NPSS sent by a base 
a subframe 6 , and the third subframe is the subframe 5 ; or station ; receive , in a second subframe in the first radio frame 
the first subframe is the subframe 5 , the second subframe 35 and a second subframe in the second radio frame , an 
includes the subframe 1 and the subframe 6 , and the third NPBCH sent by the base station ; receive , in a third subframe 
subframe is the subframe 0 . in the first radio frame , an NSSS sent by the base station , and 

With reference to the third possible implementation , in a receive , in a third subframe in the second radio frame , a 
fifth possible implementation , the subframe 0 , the subframe SIB1 - NB sent by the base station . The determining module 
5 , and the subframe 9 each include a symbol 0 to a symbol 40 is configured to : if the first subframe and the third subframe 
13 ; the symbol 3 to the symbol 13 in the subframe 0 are used in the first radio frame are separated by a subframes , or the 
to send the NPSS , the NSSS , the NPBCH , or the SIB1 - NB ; NPSS includes first indication information , or a signal 
the symbol 3 to the symbol 13 in the subframe 5 are used to format of the NPSS is a first signal format , determine that 
send the NPSS , the NSSS , the NPBCH , or the SIB1 - NB ; and both the first radio frame and the second radio frame use a 
the symbol 3 to the symbol 13 in the subframe 9 are used to 45 TDD uplink - downlink subframe configuration , where a is a 
send the NPSS , the NSSS , the NPBCH , or the SIB1 - NB . natural number , a is not equal to 3 and is less than 9 , the first 

With reference to the fourth possible implementation , in indication information is used to indicate that both the first 
a sixth possible implementation , the subframe 0 , the sub- radio frame and the second radio frame use the TDD 
frame 1 , the subframe 5 , and the subframe 6 each include a uplink - downlink subframe configuration , and the first signal 
symbol O to a symbol 13 ; the symbol 3 to the symbol 13 in 50 format is used to indicate that both the first radio frame and 
the subframe 0 are used to send the NPSS , or the NSSS , or the second radio frame use the TDD uplink - downlink sub 
the SIB1 - NB ; b symbols in the symbol 2 to the symbol 11 frame configuration . 
in the subframe 1 and c symbols in the symbol 3 to the According to a fifth aspect , this application provides a 
symbol 11 in the subframe 6 are used to send the NPBCH , base station , and the base station includes : one or more 
where b is greater than or equal to 4 and less than or equal 55 processors , a memory , a communications interface , and a 
to 10 , c is greater than or equal to 3 and less than or equal bus , where the memory is configured to store at least one 
to 9 , and b + c is greater than or equal to 7 and less than or instruction , the one or more processors , the memory , and the 
equal to 11 ; and the symbol 3 to the symbol 13 in the communications interface are connected by using a bus , and 
subframe 5 are used to send the NPSS , or the NSSS , or the when the base station runs , the one or more processors 
SIB1 - NB . 60 execute the at least one instruction stored in the memory , so 

With reference to the third aspect , and the first to fifth that the base station performs the data transmission method 
possible implementations , in a seventh possible implemen- according to the first aspect and the possible implementa 
tation , when the first subframe and the third subframe in the tions of the first aspect . 
first radio frame are not a combination of the subframe 5 and According to a sixth aspect , this application provides a 
the subframe 9 , the first subframe and the third subframe in 65 computer storage medium , where the computer storage 
the first radio frame are separated by a subframes , where a medium includes at least one instruction . When the at least 
is a natural number , a is not equal to 3 and is less than 9 , and one instruction is run on a computer , the computer is enabled 
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to perform the data transmission method according to the FIG . 12 is a schematic structural diagram 4 of a radio 
first aspect and the possible implementations of the first frame according to an embodiment of the present invention ; 
aspect . FIG . 13 is a schematic flowchart 6 of a data transmission 

According to a seventh aspect , this application provides a method according to an embodiment of the present inven 
computer program product , where the computer program 5 tion ; 
product includes at least one instruction . FIG . 14 is a schematic structural diagram 5 of a radio 
When the at least one instruction is run on a computer , the frame according to an embodiment of the present invention ; 

computer is enabled to perform the data transmission FIG . 15 is a schematic flowchart 7 of a data transmission 
method according to the first aspect and the possible imple method according to an embodiment of the present inven 
mentations of the first aspect . 10 tion ; 

According to an eighth aspect , this application provides FIG . 16 is a schematic structural diagram 6 of a radio 
UE . The UE includes : one or more processors , a memory , a frame according to an embodiment of the present invention ; 
communications interface , and a bus . The memory is con FIG . 17 is a schematic structural diagram 2 of a base 

station according to an embodiment of the present invention ; figured to store at least one instruction , the one or more 15 and 
processors , the memory , and the communications interface FIG . 18 is a schematic structural diagram 2 of UE are connected by using the bus , and when the UE runs , the according to an embodiment of the present invention . one or more processors execute the at least one instruction 
stored in the memory , so that the UE performs the data DESCRIPTION OF EMBODIMENTS 
transmission method according to the second aspect . 

According to a ninth aspect , this application provides a Embodiments of the present invention provide a data 
computer storage medium , where the computer storage transmission method , device , and system , which are used in 
medium includes at least one instruction . When the at least a data transmission process between a base station and UE 
one instruction is run on a computer , the computer is enabled in an NB - IoT system , and are specifically applied to a 
to perform the data transmission method according to the 25 process in which the base station sends a downlink signal to 
second aspect . the UE by using a TDD technology , to enable the NB - IoT 

According to a tenth aspect , this application provides a system to be compatible with the TDD technology in an LTE 
computer program product , where the computer program system , and improve spectrum resource utilization in data 
product includes at least one instruction . When the at least transmission between the base station and the UE . 
one instruction is run on a computer , the computer is enabled 30 The NB - IoT system to which the data transmission 
to perform the data transmission method according to the method provided in the embodiments of the present inven 
second aspect . tion is applied may include at least one base station and at 

According to an eleventh aspect , this application provides least one UE . One base station covers one or more lls , and 
a data transmission system , and the data transmission system one cell serves one or more UEs . Specifically , one base 
includes : the base station according to the fifth aspect and 35 station may provide a service for a large quantity of 
the at least one UE according to the eighth aspect . deployed UEs . It should be noted that the data transmission 

system provided in the embodiments of the present inven 
BRIEF DESCRIPTION OF DRAWINGS tion may be the foregoing NB - IoT system . 

The base station not only supports an HD - FDD technol 
FIG . 1 shows a system architecture to which a data 40 ogy , but also supports the TDD technology . For example , the 

transmission method according to an embodiment of the base station may be a base station ( BS ) , eNodeB ( eNB ) , a 
present invention is applied ; gNB , an internet of things base station ( Internet of Thing 
FIG . 2 is a schematic structural diagram 1 of a radio frame eNB , IoT eNB ) , an MTC base station , or the like . This is not 

according to an embodiment of the present invention ; specifically limited in the embodiments of the present inven 
FIG . 3 is a schematic structural diagram 1 of a base station 45 tion . 

according to an embodiment of the present invention ; The UE may be UE that supports communications types 
FIG . 4 is a schematic structural diagram 1 of UE accord- such as NB - IoT , long term evolution ( LTE ) , and NR ( New 

ing to an embodiment of the present invention ; Radio Access Technology in 3GPP ) . The UE not only 
FIG . 5 is a schematic flowchart 1 of a data transmission supports the HD - FDD technology , but also supports the 

method according to an embodiment of the present inven- 50 TDD technology . In addition , power consumption of the UE 
tion ; is relatively low . For example , the UE may be a smart 

FIG . 6 is a schematic flowchart 2 of a data transmission water / electricity meter , a monitor , a cellular phone , a per 
method according to an embodiment of the present inven- sonal digital assistant ( PDA ) , a wireless device , a wireless 
tion ; modem , a wireless router , a laptop computer , a telemetry 

FIG . 7 is a schematic flowchart 3 of a data transmission 55 device , a tracking device , or the like . It should be noted that , 
method according to an embodiment of the present inven- in the embodiments of the present invention , the foregoing 
tion ; UE is sometimes referred to as internet of things UE , but a 
FIG . 8 is a schematic structural diagram 2 of a radio frame different name of the UE is merely used to describe the UE , 

according to an embodiment of the present invention ; and imposes no limitation on the UE . 
FIG . 9 is a schematic flowchart 4 of a data transmission 60 The following describes in detail the technical solutions in 

method according to an embodiment of the present inven- the embodiments of the present invention with reference to 
tion ; the accompanying drawings in the embodiments of the 
FIG . 10 is a schematic structural diagram 3 of a radio present invention . 

frame according to an embodiment of the present invention ; For example , FIG . 1 shows a system architecture to which 
FIG . 11 is a schematic flowchart 5 of a data transmission 65 the data transmission method according to the embodiments 

method according to an embodiment of the present inven- of the present invention is applied . In FIG . 1 , the system 
tion ; includes a base station 11. Cells served by the base station 
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11 include a cell 1 , a cell 2 , a cell 3 , and a cell 4. UEs served may be used to carry an uplink signal or a downlink signal . 
by the cell 1 include UE 121 to 129 , UEs served by the cell A symbol provided in this application is an OFDM symbol . 
2 include UE 131 to 133 , UEs served by the cell 3 include In the existing HD - FDD technology , the base station 11 
UE 141 to 148 , and UEs served by the cell 4 include UE 151 sends the NPSS , the NSSS , the NPBCH , and the SIB1 - NB 
to 156 . by using a fixed subframe ( a fixed symbol in the fixed 

The base station 11 may send a downlink signal , for subframe ) in at least one radio frame . In other words , signal example , a unicast downlink signal or a broadcast downlink construction of the NPSS , the NSSS , the NPBCH , and the signal , to any one of the foregoing cells . UE in any one of SIB1 - NB is determined . For example , the NPSS , the NSSS , the foregoing cells may receive the downlink signal sent by the NPBCH , and the SIB1 - NB are all sent on the symbol 3 the base station 11 , or the UE may send , to the base station , 10 to the symbol 13 of one subframe . an uplink signal , for example , a signal in response to the As shown in FIG . 2 , in the HD - FDD technology , the downlink signal sent by the base station 11. For example , the 
base station 11 may send four downlink signals : an NPSS , NPBCH is sent in a subframe ( with a sending period of 10 
a narrowband secondary synchronization signal ( NSSS ) , a ms . The SIB1 - NB is sent in a subframe 4 with a sending 
narrowband physical broadcast channel ( NPBCH ) , and a 15 period of 20 ms . The NPSS is sent in a subframe 5 with a 
system information block Type1 - NB ( SIB1 - NB ) to the cell sending period of 10 ms . The NSSS is sent in a subframe 9 
1 served by the base station 11. Certainly , the downlink with a sending period of 10 ms . The NPSS occupies 11 
signal sent by the base station to the UE may further include subcarriers in frequency domain , and each subcarrier is 15 

kHz . The NSSS , the NPBCH , and the SIB1 - NB each occupy another downlink signal , for example , a SIB2 - NB . 
Specifically , the base station 11 may transmit data to the 20 12 subcarriers in frequency domain . In addition , the symbol 

UE in each cell served by the base station 11 by using a 3 to the symbol 13 in each subframe are used to send a 
plurality of radio frames , and the plurality of radio frames downlink signal . For example , the symbol 3 to the symbol 
may use the HD - FDD technology or the TDD technology . 13 in a subframe ( is used to send the NPBCH . It can be 

learned that , the subframe 5 and the subframe 9 in a radio When the HD - FDD technology is used , subframes in one 
radio frame may all be downlink subframes or uplink 25 frame are separated by three subframes , that is , a subframe 

in which the NPSS is sent and a subframe in which the NSSS subframes . When the TDD technology is used , one radio 
frame includes a downlink subframe , an uplink subframe , is sent are separated by three subframes . 
and a special subframe . For example , in an existing tech When the base station 11 sends the NPSS , the NSSS , the 
nology , the base station 11 may send the NPSS , the NSSS , NPBCH , and the SIB1 - NB to the UE 121 in the cell 1 , the 
the NPBCH , and the SIB1 - NB to the UE 121 in the cell í 30 UE 121 may receive the NPSS , the NSSS , the NPBCH , and 
by using at least one radio frame using the HD - FDD the SIB1 - NB , for example , a plurality ofNPSSs , a plurality 
technology ofNSSSs , a plurality ofNPBCHs , and a plurality of SIB1 
The NPSS may be used determine a time interval NBs that are sent in a plurality of radio frames . In addition , 

between one NPSS and an adjacent NPSS . For example , the the UE 121 can determine a boundary of each radio frame 
time interval between one NPSS and an adjacent NPSS is 10 35 through blind detection of the NPSS in the subframe 5 in 

each radio frame . Subsequently , the UE 121 may sequen milliseconds ( ms ) . Therefore , the NPSS may be used to 
determine a boundary of a radio frame , to divide different tially detect the NSSS , the NPBCH , and the SIB1 - NB in a 
radio frames . The NSSS carries a physical layer cell iden corresponding position in each radio frame , for example , 

detect the NSSS in the subframe 9 in the radio frame . tifier ( cell ID ) , for example , an identifier of the cell 1 shown 
in FIG . 1. The NPBCH may carry a system frame number 40 When the NB - IoT system supports the TDD technology , 
( SFN ) , namely , a number of each radio frame . The SIB1 - NB a TDD uplink - downlink subframe configuration may be 

used for a radio frame in which the base station transmits may carry some system messages , for example , a system 
message change tag ( system Information Value Tag ) . data with the UE in the NB - IoT system . In the data trans 

It should be noted that one radio frame includes 10 mission method provided in the embodiments of the present 
subframes . When both the base station and the UE support 45 invention , the TDD uplink - downlink subframe configuration 
the HD - FDD technology , the radio frame uses the HD - FDD used in a radio frame applied in the NB - IoT system is a TDD 
technology , and 10 subframes in the one radio frame all are uplink - downlink subframe configuration in the LTE system . 
downlink subframes used to send a downlink signal . For Table 1 is a TDD uplink - downlink subframe configuration 
example , although the base station 11 and the UE 121 do not table provided in the embodiments of the present invention . 
need to receive or send a signal at the same time , the base 50 TABLE 1 station 11 and the UE 121 need to receive or send a signal 
at different frequency bands . In addition , the 10 subframes TDD uplink - downlink subframe configuration table 
using the HD - FDD technology in the radio frame may all be 
downlink subframes used to send a downlink signal , or may Switch 
all be uplink subframes used to send an uplink signal . Configu Subframe number point 

For example , FIG . 2 is a schematic structural diagram of periodicity 0 1 3 4 5 8 9 
a radio frame according to an embodiment of the present 
invention , and the radio frame uses the HD - FDD technol- UL - DL ( 0 ) 5 ms 

UL - DL ( 1 ) ogy . FIG . 2 shows four consecutive radio frames : a radio UL - DL ( 2 ) frame 0 , a radio frame 1 , a radio frame 2 , and a radio frame 60 UL - DL ( 3 ) 
3. Duration of each radio frame is 10 milliseconds ( ms ) . UL - DL ( 4 ) 
Each radio frame includes 10 subframes : a subframe 0 to a UL - DL ( 5 ) 

UL - DL ( 6 ) subframe 9 ( also denoted as # 0 to # 9 ) , and duration of each 
subframe is 1 ms . Each subframe includes 14 symbols : a 
symbol 0 to a symbol 13. For example , a subframe 5 of the 65 A radio frame using the TDD uplink - downlink subframe 
radio frame 1 shown in FIG . 2 includes the symbol O to the configuration also includes 10 subframes : a subframe 0 to a 
symbol 13. The symbol 3 to the symbol 13 in each subframe subframe 9,0 to 9 are subframe numbers , and each subframe 
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includes a symbol 0 to a symbol 13. Specifically , as shown be an electrically erasable programmable read - only memory 
in Table 1 , the TDD uplink - downlink subframe configura- ( EEPROM ) , a compact disc read - only memory ( CD - ROM ) 
tion may include seven uplink - downlink configurations or another compact disc storage , an optical disc storage 
( UL - DL Configuration ) . In the seven UL - DL configurations ( including a compact disc , a laser disc , an optical disc , a 
shown in Table 1 , an uplink - downlink subframe switch- 5 digital versatile disc , a Blu - ray disc , and the like ) , a mag 
point periodicity of each of UL - DL ( O ) , UL - DL ( 1 ) , UL - DL netic disk storage medium or another magnetic storage 
( 2 ) , and UL - DL ( 6 ) are 5 ms , and an uplink - downlink device , or any other medium that can be configured to carry 
subframe switch - point periodicity of each of UL - DL ( 3 ) , or store expected program code in a form of an instruction 
UL - DL ( 4 ) , and UL - DL ( 5 ) are 10 ms . In Table 1 , “ U ” is or a data structure and that can be accessed by a computer . 
used to represent a subframe for transmitting an uplink 10 However , the memory 32 is not limited thereto . The memory 
signal , namely , an uplink subframe ; “ D ” is used to represent 32 may exist independently , and is connected to the proces 
a subframe for transmitting a downlink signal ( for example , sor 31 by using a communications bus 34. Alternatively , the 
NPSS ) , namely , a downlink subframe ; and “ S ” is used to memory 32 may be integrated with the processor 31 . 
provide a guard period or a subframe that provides data The memory 32 is configured to store a software program 
transmission , namely , a special subframe . For example , a 15 for executing the solutions in the embodiments of the 
special subframe indicated by “ S ” may be used to transmit present invention , and execution of the software program is 
a downlink signal . controlled by the processor 31. For example , the memory 32 

It can be learned from the seven uplink - downlink sub- stores a communications protocol between the base station 
frame configurations shown in Table 1 that a downlink and the UE , and the communications protocol uses the TDD 
signal may be transmitted in some subframes in one radio 20 technology . 
frame , for example , transmitted in a downlink subframe “ D ” A communications interface 33 may include two commu 
or a special subframe “ S ” , and another subframe ( namely , an nications interfaces : a sending interface configured to send 
uplink subframe “ S ” ) does not transmit a downlink signal . data to an external device and a receiving interface config 
For example , in UL - DL ( 1 ) , a subframe 0 , a subframe 4 , a ured to receive data from an external device . In other words , 
subframe 5 , a subframe 9 , a subframe 1 , and a subframe 6 25 the base station may receive and send data through two 
may be used to transmit a downlink signal , while a subframe different communications interfaces respectively . For 
2 , a subframe 3 , a subframe 7 , and a subframe 8 do not example , with reference to FIG . 1 , the base station 11 may 
transmit a downlink signal . In addition , 10 subframes in one send a downlink signal to the UE 121 shown in FIG . 1 
radio frame may be used to transmit data in a time division through one communications interface by using a radio 
manner on a same frequency band . For example , a downlink 30 frame using the TDD uplink - downlink subframe configura 
subframe “ D ” and a special subframe “ S ” in one radio frame tion , and may receive , through the other communications 
may be used to send a downlink signal in a time division interface , an uplink signal , for example , a response message , 
manner on a same frequency band . sent by the UE 121 by using a radio frame using the TDD 

It should be noted that , according to the data transmission uplink - downlink subframe configuration . Certainly , the 
method provided in the embodiments of the present inven- 35 communications interface 33 may integrate a data receiving 
tion , in the NB - IoT system , the base station may send a function and a data sending function into one communica 
downlink signal to the UE by using a radio frame using the tions interface , and the communications interface has the 
TDD uplink - downlink subframe configuration . data receiving function and the data sending function . In 

The following describes constituent parts of a base station addition , the communications interface 33 supports the TDD 
in detail with reference to FIG . 3 . 40 technology . 
A processor 31 is a control center of the device , and may The structure of the base station shown in FIG . 3 does not 

be one processor or may be a collective name of a plurality constitute a limitation on the base station , and may include 
of processing elements . For example , the processor 31 may more or fewer components than those shown in the figure , 
be a CPU , or may be an ASIC , or may be one or more or combine some components , or have different component 
integrated circuits configured to implement the embodi- 45 arrangements . 
ments of the present invention , for example , one or more For example , FIG . 4 is a schematic structural diagram of 
DSPs or one or more FPGAs . UE according to the embodiments of the present invention . 
The processor 31 may run or execute a software program As shown in FIG . 4 , the UE may include at least one 

stored in a memory 32 , and invoke data stored in the processor 41 , a memory 42 , and a communications interface 
memory 32 , to perform various functions of the device . For 50 43 . 
example , the processor 31 may be configured to distinguish The following describes constituent parts of the UE in 
a cell covered by the base station and UE covered by the cell , detail with reference to FIG . 4 . 
and generate a downlink signal such as an NPSS . The processor 41 is a control center of the device , and 

In specific implementation , in an embodiment , the pro- may be one processor or may be a collective name of a 
cessor 31 may include one or more CPUs , for example , a 55 plurality of processing elements . For example , the processor 
CPU 0 and a CPU 1 that are shown in FIG . 3 . 41 may be a CPU , or may be an ASIC , or may be one or 

In specific implementation , in an embodiment , the base more integrated circuits configured to implement the 
station may include a plurality of processors such as the embodiments of the present invention , for example , one or 
processor 31 and a processor 35 shown in FIG . 3. Each of more DSPs or one or more FPGAs . 
these processors may be a single - core processor , or may be 60 The processor 41 may run or execute a software program 
a multi - core processor . The processor herein may be one or stored in the memory 42 , and invoke data stored in the 
more devices , circuits , and / or processing cores configured to memory 42 , to perform various functions of the device . For 
process data ( for example , a computer program instruction ) . example , the processor 41 may be configured to determine 

The memory 32 may be a ROM , another type of static whether to connect to a base station . In specific implemen 
storage device that can store static information and an 65 tation , in an embodiment , the processor 41 may include one 
instruction , a RAM , or another type of dynamic storage or more CPUs , for example , a CPU 0 and a CPU 1 that are 
device that can store information and an instruction , or may shown in FIG . 4 . 
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In specific implementation , in an embodiment , the UE below in the embodiments of the present invention mainly 
may include a plurality of processors such as the processor means that the base station sends a downlink signal to the 
41 and a processor 44 shown in FIG . 4. Each of these UE . 
processors may be a single - core processor , or may be a To make the objectives , technical solutions , and advan 
multi - core processor . The processor herein may be one or 5 tages of the embodiments of the present invention clearer , 
more devices , circuits , and / or processing cores configured to the following describes , in detail with reference to the 
process data ( for example , a computer program instruction ) . NB - IoT system shown in FIG . 1 , the base station shown in 

The memory 42 may be a ROM or another type of static FIG . 3 , and the UE shown in FIG . 4 , a flowchart of a data 
storage device that can store static information and an transmission method shown in FIG . 5. Referring to FIG . 5 , 
instruction , or a RAM or another type of dynamic storage 10 in an embodiment , the data transmission method provided in 
device that can store information and an instruction , or may this application includes step 501 to step 504 : 

S501 . The base station sends an NPSS to the UE by using be an EEPROM , a CD - ROM or another compact disc a first subframe in a first radio frame and a first subframe in storage , an optical disc storage ( including a compact disc , a a second radio frame . 
laser disc , an optical disc , a digital versatile disc , a Blu - ray S502 . The base station sends an NPBCH to the UE by disc , and the like ) , a magnetic disk storage medium or using a second subframe in the first radio frame and a second 
another magnetic storage device , or any other medium that subframe in the second radio frame . 
can be configured to carry or store expected program code S503 . The base station sends an NSSS to the UE by using 
in a form of an instruction or a data structure and that can be a third subframe in the first radio frame . 
accessed by a computer . However , the memory 42 is not 20 S504 . The base station sends a SIB1 - NB to the UE by 
limited thereto . The memory 42 may exist independently , using a third subframe in the second radio frame . 
and is connected to the processor 41 by using a communi- For example , with reference to FIG . 1 and FIG . 3 , the 
cations bus 44. Alternatively , the memory 42 may be inte- foregoing steps 501 to 504 may be performed by the 
grated into the processor 41 . communications interface 33 of the base station 11 shown in 
The memory 42 is configured to store a software program 25 FIG . 1 . 

for executing the solutions in the embodiments of the Within a period of time ( for example , two minutes ) , the 
present invention , and execution of the software program is base station may send a downlink signal to the UE by using 
controlled by the processor 41. For example , the a plurality of consecutive radio frames , and any two of the 42 memory 
stores a communications protocol between the UE and the plurality of consecutive radio frames may be the first radio 
base station , and the communications protocol uses the TDD 30 frame and the second radio frame . In other words , the first radio frame and the second radio frame are consecutive . technology 

Both the first radio frame and the second radio frame use The communications interface 43 may include two com a TDD uplink - downlink subframe configuration . In other munications interfaces : a sending interface configured to 
send data to an external device and a receiving interface 35 subframe each are a subframe using the TDD uplink words , the first subframe , the second subframe , and the third 
configured to receive data from an external device . In other downlink subframe configuration . Specifically , the first sub words , the UE may receive and send data through two frame , the second subframe , and the third subframe each different communications interfaces respectively . For may be implemented by a subframe that can support trans 
example , with reference to FIG . 1 , the UE 121 may receive , mission of a downlink signal and that uses the TDD uplink 
through one communications interface , a downlink signal 40 downlink subframe configuration , that is , implemented by a 
sent by the base station 11 by using a radio frame using the downlink subframe or a special subframe . In addition , the 
TDD uplink - downlink subframe configuration , and may first subframe , the second subframe , and the third subframe 
send an uplink signal , for example , a response message , to are implemented by different subframes . 
the base station 11 through the other communications inter- When the base station sends the NPSS , the NSSS , the 
face by using a radio frame using the TDD uplink - downlink 45 NPBCH , and the SIB1 - NB to the UE by using the first radio 
subframe configuration . Certainly , the communications frame and the second radio frame , subframe numbers of the 
interface 43 may integrate a data receiving function and a first subframe , the second subframe , and the third subframe 
data sending function into one communications interface , in each of the first radio frame and the second radio frame 
and the communications interface has the data receiving are determined . For example , the first subframe is a sub 
function and the data sending function . In addition , the 50 frame 0 , the second subframe is a subframe 5 , and the third 
communications interface 43 supports the TDD technology . subframe is a subframe 9. In addition , the NB - IoT system 

The structure of the UE shown in FIG . 4 does not may use a plurality of TDD uplink - downlink subframe 
constitute a limitation on the UE , and may include more or configurations , for example , a plurality of uplink - downlink 
fewer components than those shown in the figure , or com- subframe configurations in an LTE system such as UL - DL 
bine some components , or have different component 55 ( 0 ) , UL - DL ( 1 ) , and UL - DL ( 2 ) shown in Table 1. This is not 
arrangements . limited in this embodiment of the present invention . 

It should be noted that in the embodiments of the present In addition , when the TDD uplink - downlink subframe 
invention , an example in which the base station sends four configuration is used , a first subframe in each radio frame is 
downlink signals : the NPSS , the NSSS , the NPBCH , and the used to send the NPSS , that is , a period of sending the NPSS 
SIB1 - NB to the UE is merely used below for describing the 60 is 10 ms . A second subframe in each radio frame is used to 
data transmission method provided in the embodiments of send the NPBCH , that is , a period of sending the NPBCH is 
the present invention . In a process of sending a downlink 10 ms . Third subframes in two consecutive radio frames are 
signal by using a radio frame using a TDD uplink - downlink used to alternately send the NSSS and the SIB1 - NB , that is , 
subframe configuration , the base station may send the NPSS , a period of sending the NSSS and the SIB1 - NB is 20 ms . To 
the NSSS , the NPBCH , and the SIB1 - NB by using one or 65 be specific , delay performance ( periodicity ) of a downlink 
more subframes in each radio frame . In addition , data signal existing when a TDD technology is used is consistent 
transmission between the base station and the UE described with delay performance of a downlink signal existing when 
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an HD - FDD technology is used . In addition , the NPSS may which a base station sends an NPSS , an NSSS , an NPBCH , 
occupy 11 subcarriers in frequency domain , and the NSSS , and a SIB1 - NB to UE by using a radio frame using a TDD 
the NPBCH , and the SIB1 - NB each may occupy 12 sub- uplink - downlink subframe configuration , it may indicate 
carriers in frequency domain . whether the radio frame uses a TDD technology or an 

It can be figured out that , before sending the NPSS , the 5 HD - FDD technology , in other words , whether the base 
NSSS , the NPBCH , and the SIB1 - NB to the UE , the base station uses the TDD technology or the HD - FDD technol station ( for example , a memory of the base station ) may ogy . 
store the NPSS , the NSSS , the NPBCH , and the SIB1 - NB , In a possible implementation , in a radio frame using the 
or the base station may construct the NPSS , the NSSS , the 
NPBCH , and the SIB1 - NB . Therefore , the data transmission 10 sent and a subframe 9 in which the NSSS is sent are HD - FDD technology , a subframe 5 in which the NPSS is 
method provided in the foregoing embodiment may further separated by three subframes . Therefore , in the radio frame include step 501 ' before step 501 . 

S501 ' . The base station obtains the NPSS , the NSSS , the using the TDD uplink - downlink subframe configuration , a 
subframe in which the NPSS is sent and a subframe in which NPBCH , and the SIB1 - NB . 

For example , with reference to FIG . 1 and FIG . 3 , the 15 the NSSS is sent may be separated by a subframes , where a 
foregoing step 501 ' may be performed by the processor 31 is a natural number , and a is not equal to 3 and less than 9 . 
of the base station 11 shown in FIG . 1 . In this case , that a first subframe and a third subframe in a 
When the base station sends a downlink signal to the UE first radio frame are separated by a subframes is used to 

in a broadcast manner , the NPSS , the NSSS , the NPBCH , indicate that both the first radio frame and a second radio 
and the SIB1 - NB that are obtained by the base station 20 frame use the TDD uplink - downlink subframe configura 
correspond to a cell in which the UE is located . When the tion . It can be learned that , in the radio frame using the TDD 
base station sends a downlink signal to the UE in a unicast uplink - downlink subframe configuration , a subframe in 
manner , the NPSS , the NSSS , the NPBCH , and the SIB1 - NB which the NPSS is sent and a subframe in which the NSSS 
that are obtained by the base station correspond to the UE . is sent are not a combination of the subframe 5 and the 

It should be noted that , in the data transmission method 25 subframe 9 , that is , the first subframe and the third subframe 
provided in this embodiment of the present invention , the in the first radio frame are not a combination of the subframe 
base station in the NB - IoT system may send the downlink 5 and the subframe 9. For example , when the first subframe 
signal , for example , the NPSS , the NSSS , the NPBCH , and is the subframe 5 , the third subframe is not the subframe 9 ; 
the SIB1 - NB , to the UE by using the radio frame using the or when the first subframe is the subframe 9 , the third 
TDD uplink - downlink subframe configuration . To be spe- 30 subframe is not the subframe 5. In this way , the UE can be 
cific , in the data transmission method provided in this supported in determining that the first radio frame and the 
embodiment of the present invention , the NB - IoT system second radio frame use the TDD uplink - downlink subframe 
can be compatible with the TDD technology in the LTE configuration . 
system . In another possible implementation , the NPSS may 

In the NB - IoT system , 10 subframes in a radio frame 35 include first indication information , and the first indication 
using the HD - FDD technology can all be used to send the information is used to indicate that both the first radio frame 
downlink signal ; and some subframes ( for example , down- and the second radio frame use the TDD uplink - downlink 
link subframes or special subframes ) in a radio frame using subframe configuration . Alternatively , a signal format of the 
the TDD technology , namely , the radio frame using the TDD NPSS is a first signal format , and the first signal format is 
uplink - downlink subframe configuration are used to send the 40 used to indicate that both the first radio frame and the second 
downlink signal . Therefore , the NB - IoT system is compat- radio frame use the TDD uplink - downlink subframe con 
ible with the TDD technology in the LTE system , so that figuration . 
spectrum resource utilization in data transmission between The first indication information included in the NPSS may 
the base station and the UE in the NB - IoT system can be be specifically information including one or more bits . For 
improved . In addition , deployment flexibility of the NB - IoT 45 example , the NPSS includes 2 - bit information ( for example , 
system can be improved . To be specific , the NB - IoT system 11 ) . In this case , if the NPSS includes the first indication 
may be deployed in an LTE TDD system , or may be information , and the first indication information is 11 , it 
deployed in an LTE FDD system . indicates that both the first radio frame and the second radio 

In addition , because the delay performance of the down- frame use the TDD uplink - downlink subframe configura 
link signal existing when the TDD technology is used is 50 tion , that is , the base station uses the TDD technology . 
consistent with the delay performance of the downlink The NPSS provided in this embodiment of the present 
signal existing when the HD - FDD technology is used , a base invention is a signal obtained through coding . For example , 
station or UE that supports the HD - FDD technology can the NPSS may be obtained by coding related data by using 
better support the TDD technology , to help improve spec- a spreading code . When the HD - FDD technology is used , 
trum resource utilization in data transmission between the 55 the spreading code of the NPSS is a sequence ( 1 , 1 , 1 , 1 , -1 , 
base station and the UE in the NB - IoT system . -1 , 1 , 1 , 1 , -1 , 1 ) . In this case , when the TDD technology 

In addition , one or more TDD uplink - downlink subframe is used , the signal format of the NPSS may be designed to 
configurations in the LTE system may be applied to the be a signal format different from that in the HD - FDD 
NB - IoT system ; and when the TDD technology is applied to technology . For example , when the TDD technology is used , 
the NB - IoT system , all subframes in one radio frame are 60 the spreading code of the NPSS is a sequence ( 1 , 1 , 1 , 1 , 1 , 
used to transmit a downlink signal or an uplink signal . 1 , -1 , -1 , -1 , -1 , -1 ) . In other words , the first signal format 
Therefore , the NB - IoT system supporting the TDD technol- is a spreading code represented by the sequence ( 1 , 1 , 1 , 1 , 
ogy , flexibility in selecting an uplink - downlink subframe 1 , 1 , -1 , -1 , -1 , -1 , -1 ) . Therefore , the first signal format 
configuration when the base station sends the downlink may be used to indicate that both the first radio frame and the 
signal to the UE can be improved . 65 second radio frame use the TDD uplink - downlink subframe 

According to a data transmission method provided in configuration , that is , the base station uses the TDD tech 
another embodiment of this application , in a process in nology . In this way , the UE can be supported in determining 
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that the first radio frame and the second radio frame use the Specifically , in a process of obtaining the NPSS , the 
TDD uplink - downlink subframe configuration . NSSS , the NPBCH , and the SIB1 - NB by the base station , 

After the base station sends the NPSS , the NSSS , the the base station may construct the NPSS , the NSSS , the 
NPBCH , and the SIB1 - NB to the UE , the UE may receive NPBCH , and the SIB1 - NB , design signal formats of the 
the NPSS , the NSSS , the NPBCH , and the SIB1 - NB and 5 NPSS , the NSSS , the NPBCH , and the SIB1 - NB , and add 
separately detect the NPSS , the NSSS , the NPBCH , and the some indication information to each downlink signal . For 
SIB1 - NB . example , the base station may construct the NPSS , the It should be noted that , according to the data transmission NSSS , the NPBCH , and the SIB1 - NB to be sent on a symbol method provided in this embodiment of this application , it 
can indicate that both the first radio frame and the second 10 the NPSS , the NSSS , the NPBCH , and the SIB1 - NB as the 

3 to a symbol 13 in a subframe , design the signal formats of 
radio frame that are used when the base station sends the first signal format , and add the first indication information to downlink signal to the UE use the TDD uplink - downlink the NPSS . subframe configuration . In this way , when receiving the 
NPSS , the NSSS , the NPBCH , and the SIB1 - NB that are For example , the base station may further add 3 - bit 
sent by the base station , the UE can determine that the TDD 15 configuration indication information to the NPBCH . The 
uplink - downlink subframe configuration is used for sending configuration indication information is used to indicate a 
the NPSS , the NSSS , the NPBCH , and the SIB1 - NB . This TDD uplink - downlink subframe configuration used by the 
helps reduce complexity of detecting the NPSS , the NSSS , radio frame . For example , the configuration indication infor 
the NPBCH , and the SIB1 - NB by the UE . mation is sequentially values in 000 to 110 , and respectively 

Specifically , the data transmission method provided in 20 indicates that the TDD uplink - downlink subframe configu 
this embodiment of the present invention may include the ration used by the radio frame is UL - DL ( 0 ) , UL - DL ( 1 ) , 
foregoing steps 501 to 504. In addition , after step 504 , the UL - DL ( 2 ) , UL - DL ( 3 ) , UL - DL ( 4 ) , UL - DL ( 5 ) , or UL - DL 
method may further include steps 601 to 605. For example , ( 6 ) shown in Table 1 . 
the method shown in FIG . 6 may further include steps 601 When the TDD uplink - downlink subframe configuration 
to 605 after step 504 . 25 is used , the UE may distinguish between the first radio frame 

S501 . The base station sends an NPSS to the UE by using and the second radio frame based on the NPSS . In addition , 
a first subframe in a first radio frame and a first subframe in because subframe numbers of the first subframe , the second 
a second radio frame . subframe , and the third subframe in each of the first radio 

S502 . The base station sends an NPBCH to the UE by frame and the second radio frame are determined , the UE 
using a second subframe in the first radio frame and a second 30 may distinguish between the first subframe in the first radio 
subframe in the second radio frame . frame and the first subframe in the second radio frame based 

S503 . The base station sends an NSSS to the UE by using on the NPSS , and further distinguish between the second 
a third subframe in the first radio frame . subframe in the first radio frame and the second subframe in 

S504 . The base station sends a SIB1 - NB to the UE by the second radio frame , and the third subframe in the first 
using a third subframe in the second radio frame . 35 radio frame and the third subframe in the second radio 

S601 . The UE receives , in the first subframe in the first frame . 
radio frame and the first subframe in the second radio frame , It can be figured out that , the method provided in the 
the NPSS sent by the base station . foregoing embodiment may further include step 606 after 

S602 . The UE receives , in the second subframe in the first 
radio frame and the second subframe in the second radio 40 S606 . If the first subframe and the third subframe in the 
frame , the NPBCH sent by the base station . first radio frame are separated by three subframes , or the 

S603 . The UE receives , in the third subframe in the first NPSS does not include first indication information , or a 
radio frame , the NSSS sent by the base station . signal format of the NPSS is not the first signal format , the 

S604 . The UE receives , in the third subframe in the UE determines that both the first radio frame and the second 
second radio frame , the SIB1 - NB sent by the base station . 45 radio frame use an HD - FDD technology . 

S605 . If the first subframe and the third subframe in the For example , with reference to FIG . 1 and FIG . 4 , the 
first radio frame are separated by a subframes , or the NPSS foregoing step 606 may be performed by the processor 41 of 
includes first indication information , or a signal format of the UE 121 shown in FIG . 1 . 
the NPSS is a first signal format , the UE determines that both It should be noted that , because the UE may determine 
the first radio frame and the second radio frame use a TDD 50 that the radio frame in which the NPSS , the NSSS , the 
uplink - downlink subframe configuration . NPBCH , and the SIB1 - NB are sent uses the TDD uplink 

For example , with reference to FIG . 1 and FIG . 4 , the downlink subframe configuration , the UE may detect a 
foregoing steps 601 to 604 may be performed by the corresponding downlink signal in a subframe corresponding 
communications interface 43 of the UE 121 shown in FIG . to the TDD uplink - downlink subframe configuration , for 
1 ; and the foregoing step 605 may be performed by the 55 example , detect the NPSS in a first subframe in one radio 
processor 41 of the UE 121 shown in FIG . 1 . frame , and detect the NSSS in a third subframe . Certainly , 

Herein , a is a natural number , a is not equal to 3 and is less the UE may further send an uplink signal to the base station 
than 9 , the first indication information is used to indicate that by using the radio frame using the TDD uplink - downlink 
both the first radio frame and the second radio frame use the subframe configuration . In this way , spectrum resource 
TDD uplink - downlink subframe configuration , and the first 60 utilization in data transmission between the base station and 
signal format is used to indicate that both the first radio the UE in the NB - IoT system can be improved . 
frame and the second radio frame use the TDD uplink- In another embodiment of this application , in the first 
downlink subframe configuration . radio frame and the second radio frame , the first subframe , 

Certainly , the data transmission method shown in FIG . 6 the second subframe , and the third subframe each are a 
may further perform the foregoing step 501 ' before step 501. 65 downlink subframe . For example , the first subframe , the 

S501 ' . The base station obtains the NPSS , the NSSS , the second subframe , and the third subframe each may be a 
NPBCH , and the SIB1 - NB . subframe represented by “ D ” shown in Table 1 . 

step 604 . 

a 

a 
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In this case , according to the data transmission method NSSS , the NPBCH , or the SIB1 - NB ; and the symbol 3 to the 
provided in this embodiment of the present invention , TDD symbol 13 in the subframe 9 are used to send the NPSS , the 
uplink - downlink subframe configurations applied in the NSSS , the NPBCH , or the SIB1 - NB . 
NB - IoT system can support six TDD uplink - downlink sub- Specifically , when the base station sends an NPSS , or an 
frame configurations : UL - DL ( 1 ) , UL - DL ( 2 ) , UL - DL ( 3 ) , 5 NSSS , or an NPBCH , or a SIB1 - NB to the UE by using a 
UL - DL ( 4 ) , UL - DL ( 5 ) , and UL - DL ( 6 ) ; while when the TDD radio frame using the foregoing configuration 1 , the data 
technology is applied in the NB - IoT system , all subframes in transmission method provided in this embodiment of the 
one radio frame are used to transmit a downlink signal or an present invention may include step 501a to step 504a and 
uplink signal . Therefore , in the NB - IoT system supporting step 601a to step 605a with reference to the foregoing step 
the TDD technology , flexibility in selecting an uplink- 10 501 to step 504 , and step 601 to step 605. For example , as 
downlink subframe configuration when the base station shown in FIG . 7 , the data transmission method provided in 
sends the downlink signal to the UE to be relatively high . this embodiment of the present invention may include step 

In this case , when the TDD uplink - downlink subframe 501a to step 504a , and step 601a to step 605a . 
configuration is used , because the first subframe , the second S501a . The base station sends an NPSS to the UE by 
subframe , and the third subframe all are a downlink sub- 15 using a subframe 0 in a first radio frame and a subframe ( 
frame , a symbol 3 to a symbol 13 of each subframe in the in a second radio frame . 
first subframe , the second subframe , and the third subframe S502a . The base station sends an NPBCH to the UE by 
may be used to send the downlink signal . Therefore , a using a subframe 5 in the first radio frame and a subframe 
downlink signal existing when the TDD technology is used 5 in the second radio frame . 
is of same construction as a downlink signal existing when 20 S503a . The base station sends an NSSS to the UE by 
the HD - FDD technology is used , that is , each is constructed using a subframe 9 in the first radio frame . 
in the symbol 3 to the symbol 13 in a subframe . In this way , S504a . The base station sends a SIB1 - NB to the UE by 
complexity of constructing the NPSS , the NSSS , the using the subframe 9 in the second radio frame . 
NPBCH , and the SIB1 - NB by the base station is reduced . S601a . The UE receives , in the subframe 0 in the first 

In addition , after receiving the downlink signal sent by the 25 radio frame and the subframe 0 in the second radio frame , 
base station , the UE is enabled to detect the downlink signal the NPSS sent by the base station . 
on the symbol 3 to the symbol 13 in a subframe in which the S602a . The UE receives , in the subframe 5 in the first 
downlink signal is located regardless of whether the sub- radio frame and the subframe 5 in the second radio frame , 
frame uses the HD - FDD technology or the TDD technology . the NPBCH sent by the base station . 
This can reduce complexity of detecting the NPSS , the 30 S603a . The UE receives , in the subframe 9 in the first 
NSSS , the NPBCH , and the SIB1 - NB by the UE . radio frame , the NSSS sent by the base station . 

For example , in a possible implementation , a combination S604a . The UE receives , in the subframe 9 in the second 
of the first subframe , the second subframe , and the third radio frame , the SIB1 - NB sent by the base station . 
subframe may be in any one of the following six configu- S605a . If the subframe ( and the subframe 9 in the first 
rations : 35 radio frame are separated by a subframes , or the NPSS 

configuration 1 : the first subframe is a subframe 0 , the includes first indication information , or a signal format of 
second subframe is a subframe 5 , and the third subframe is the NPSS is a first signal format , the UE determines that both 
a subframe 9 ; the first radio frame and the second radio frame use a TDD 

configuration 2 : the first subframe is the subframe 0 , the uplink - downlink subframe configuration . 
second subframe is the subframe 9 , and the third subframe 40 Certainly , the data transmission method shown in FIG . 7 
is the subframe 5 ; may further perform the foregoing step 501 ' before step 

configuration 3 : the first subframe is the subframe 5 , the 501a . 
second subframe is the subframe 0 , and the third subframe S501 ' . The base station obtains the NPSS , the NSSS , the 
is the subframe 9 ; NPBCH , and the SIB1 - NB . 

configuration 4 : the first subframe is the subframe 5 , the 45 For example , FIG . 8 is a schematic structural diagram of 
second subframe is the subframe 9 , and the third subframe another radio frame according to this embodiment of the 
is the subframe 0 ; present invention . In FIG . 8 , a radio frame ( and a radio 

configuration 5 : the first subframe is the subframe 9 , the frame 2 may be the first radio frame , and a radio frame 1 and 
second subframe is the subframe 0 , and the third subframe a radio frame 3 may be the second radio frame . A subframe 
is the subframe 5 ; and 50 O is used to send the NPSS on a symbol 0 to a symbol 13 in 

configuration 6 : the first subframe is the subframe 9 , the the subframe 0. A subframe 5 is used to send the NPBCH , 
second subframe is the subframe 5 , and the third subframe and the NPBCH is sent by on a symbol O to a symbol 13 in 
is the subframe 0 . the subframe 3. The subframe 9 is used to alternately send 
When a combination of the first subframe , the second the NSSS and the SIB1 - NB , and the NSSS and the SIB1 - NB 

subframe , and the third subframe are any combination of the 55 are sent on a symbol 0 to a symbol 13 in the subframe 9. In 
subframe 0 , the subframe 5 , and the subframe 9 , the NB - IoT this case , the subframe 0 and the subframe 9 are separated 
system can support six TDD uplink - downlink subframe by eight subframes , that is , a is equal to 8 , and that a is not 
configurations : UL - DL ( 1 ) , UL - DL ( 2 ) , UL - DL ( 3 ) , UL - DL equal to 3 and less than 9 is met . 
( 4 ) , UL - DL ( 5 ) , and UL - DL ( 6 ) . This makes flexibility in In this way , complexity of constructing the NPSS , the 
selecting an uplink - downlink subframe configuration when 60 NSSS , the NPBCH , and the SIB1 - NB by the base station is 
the base station sends the downlink signal to the UE in the reduced . In addition , after receiving a downlink signal sent 
NB - IoT system to be relatively high . by the base station , the UE is enabled to detect the NPSS on 

The subframe 0 , the subframe 5 , and the subframe 9 each the symbol 3 to the symbol 13 in the subframe 0 , detect the 
include a symbol 0 to a symbol 13. The symbol 3 to the NPBCH on the symbol 3 to the symbol 13 in the subframe 
symbol 13 in the subframe 0 may be used to send the NPSS , 65 5 , and detect the NSSS and the SIB1 - NB on the symbol 3 to 
the NSSS , the NPBCH , or the SIB1 - NB ; the symbol 3 to the the symbol 13 in the subframe 9 regardless of whether a 
symbol 13 in the subframe 5 are used to send the NPSS , the subframe in which the downlink signal is located uses the 
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HD - FDD technology or the TDD technology . In this way , determines that both the first radio frame and the second 
complexity of detecting the NPSS , NPBCH , NSSS , and radio frame use a TDD uplink - downlink subframe configu 
SIB1 - NB by the UE is reduced , and stable operation of the ration . 
UE is facilitated . A first subframe is a subframe 5 , a third subframe is a 

Specifically , the UE may blindly detect , in the first radio 5 subframe 9 , and the subframe 5 and the subframe 9 are 
frame , that a subframe in which the NPSS is located is the separated by three subframes . Therefore , the UE does not 
subframe 0 , and that a subframe in which the NSSS is need to perform the step of determining “ that the first 
located is the subframe 9 ; and determine that the subframe subframe in the first radio frame and the third subframe in 

O and the subframe 9 are separated by eight subframes , the first radio frame are separated by a subframes ” . There 
where 8 is not equal to 3 and less than 9. Subsequently , the 10 fore , in the method shown in FIG . 9 , the foregoing step 605 
UE may detect the NPBCH in the subframe 5 of the first may be replaced with step 605b . 

Certainly , the data transmission method shown in FIG . 9 radio frame and the subframe 5 of the second radio frame may further perform the foregoing step 501 ' before step based on the foregoing configuration 1 , and detect the 501b . 
SIB1 - NB in the subframe 9 of the second radio frame . S501 ' . The base station obtains the NPSS , the NSSS , the Alternatively , the UE may blindly detect , in the first radio NPBCH , and the SIB1 - NB . 
frame , that a subframe in which the NPSS is located is the For example , FIG . 10 is a schematic structural diagram of 
subframe 0 , and determine that the NPSS includes the first still another radio frame according to this embodiment of the 
indication information , or determine that a signal format of present invention . In FIG . 10 , a radio frame ( and a radio 
the NPSS is the first signal format . Subsequently , the UE 20 frame 2 may be the first radio frame , and a radio frame 1 and 
may detect the NSSS in the subframe 9 of the first radio a radio frame 3 may be the second radio frame . A subframe 
frame , detect the NPBCH in the subframe 5 of the first radio 5 is used to send the NPSS , a subframe 0 is used to send the 
frame and the subframe 5 of the second radio frame , and NPBCH , and a subframe 9 is used to alternately send the 
detect the SIB1 - NB in the subframe 9 of the second radio NSSS and the SIB1 - NB . 
frame based on the foregoing configuration 1 . Some downlink signals when a TDD technology is used 

Similarly , when the base station sends the NPSS , or the are of same construction as a downlink signal when an 
NSSS , or the NPBCH , or the SIB1 - NB to the UE by using HD - FDD technology is used , that is , each is constructed in 
a radio frame using the foregoing configuration 2 , configu a symbol 3 to a symbol 13 in a subframe . In this way , 
ration 4 , and configuration 6 , steps included in the data complexity of constructing the NPSS , the NSSS , the 
transmission method provided in this embodiment of the 30 NPBCH , and the SIB1 - NB by the base station is reduced . 
present invention are similar to step 501a to step 504a and Specifically , the UE may blindly detect , in the first radio 

frame , that a subframe in which the NPSS is located is the step 601a to step 605a shown in FIG . 7 , and details are not subframe 5 , and determine that the NPSS includes the first described herein again in this embodiment of the present indication information , or determine that a signal format of invention . 35 the NPSS is the first signal format . Subsequently , the UE In addition , when a base station sends an NPSS , an NSSS , may detect the NSSS in the subframe 9 of the first radio 
an NPBCH , or a SIB1 - NB to UE by using a radio frame frame , detect the NPBCH in the subframe 0 of the first radio using the foregoing configuration 3 , the data transmission frame and the subframe ( of the second radio frame , and 
method provided in this embodiment of the present inven- detect the SIB1 - NB in the subframe 9 of the second radio 
tion may include step 501b to step 504b and step 6016 to 40 frame based on the foregoing configuration 3 . 
step 605b with reference to the foregoing step 501 to step In this way , complexity of constructing the NPSS , the 
504 and step 601 to step 605. For example , as shown in FIG . NSSS , the NPBCH , and the SIB1 - NB by the base station is 
9 , the data transmission method provided in this embodi- reduced . In addition , after receiving the downlink signal sent 
ment of the present invention may include step 501b to step by the base station , the UE is enabled to detect the NPSS on 
504b , and step 601b to step 605b . 45 the symbol 3 to the symbol 13 in the subframe 5 , detect the 

S5016 . The base station sends an NPSS to the UE by NPBCH on the symbol 3 to the symbol 13 in the subframe 
using a subframe 5 in a first radio frame and a subframe 5 0 , and detect the NSSS and the SIB1 - NB on the symbol 3 to 
in a second radio frame . the symbol 13 in the subframe 9 regardless of whether a 

S502b . The base station sends an NPBCH to the UE by subframe in which the downlink signal is located uses the 
using a subframe 0 in the first radio frame and a subframe 50 HD - FDD technology or the TDD technology . In this way , 
O in the second radio frame . complexity of detecting the NPSS , the NSSS , the NPBCH , 

S503b . The base station sends an NSSS to the UE by and the SIB1 - NB by the UE is reduced . 
using a subframe 9 in the first radio frame . Similarly , when the base station sends the NPSS , NSSS , 

S504b . The base station sends a SIB1 - NB to the UE by NPBCH , or SIB1 - NB to the UE by using a radio frame using 
using a subframe 9 in the second radio frame . 55 the foregoing configuration 5 , steps included in the data 

S6016 . The UE receives , in the subframe 5 in the first transmission method provided in this embodiment of the 
radio frame and the subframe 5 in the second radio frame , present invention are similar to step 501b to step 504b and 
the NPSS sent by the base station . step 601b to step 605b shown in FIG . 9 , and details are not 

S602b . The UE receives , in the subframe 0 in the first described herein again in this embodiment of the present 
radio frame and the subframe 0 in the second radio frame , 60 invention . 
the NPBCH sent by the base station . Certainly , a combination of the first subframe , the second 

S603b . The UE receives , in the subframe 9 in the first subframe , and the third subframe that are provided in this 
radio frame , the NSSS sent by the base station . embodiment of the present invention are not limited to the 

S604b . The UE receives , in the subframe 9 in the second foregoing six configurations from configuration 1 to con 
radio frame , the SIB1 - NB sent by the base station . 65 figuration 6 , and may be another configuration . For example , 

S605b . If the NPSS includes first indication information , the first subframe is a subframe 0 , the second subframe is a 
or a signal format of the NPSS is a first signal format , the UE subframe 5 , and the third subframe is a subframe 8. In this 

a 
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case , the data transmission method provided in this embodi- may be used to send the downlink signal . Therefore , some 
ment of the present invention may support the four TDD downlink signals existing when the TDD technology is used uplink - downlink subframe configurations : UL - DL ( 2 ) , UL are of same construction as a downlink signal existing when DL ( 3 ) , UL - DL ( 4 ) , and UL - DL ( 5 ) shown in Table 1. For 
detailed descriptions about that a combination of the first an HD - FDD technology is used , that is , each is constructed 
subframe , the second subframe , and the third subframe that in the symbol 3 to the symbol 13 in a subframe . In this way , 
are provided in this embodiment of the present invention after receiving the some downlink signals sent by the base 
uses another configuration other than the foregoing configu- station , the UE is enabled to detect the downlink signals on 
rations 1 to 6 , refer to the foregoing detailed descriptions the symbol 3 to the symbol 13 in related subframes regard 
about configurations 1 to 6. Details are not described in this 10 less of whether subframes in which the downlink signals are 
embodiment of the present invention again . located use the HD - FDD technology or the TDD technology . In another embodiment of this application , in the first 
radio frame and the second radio frame , the first subframe In this way , complexity of detecting an NPSS , an NSSS , an 
and the third subframe each are a downlink subframe . The NPBCH , and a SIB1 - NB by the UE is reduced . 
second subframe in the first radio frame includes two special Table 2 is a special subframe configuration table provided 
subframes in the first radio frame , and the second subframe in this embodiment of the present invention . 

TABLE 2 

Special subframe configuration table 

Normal cyclic 
prefix in downlink 

Extended cyclic 
prefix in downlink 

Special UpPTS UpPTS 

subframe 
configuration 

Normal cyclic Extended cyclic 
prefix in uplink prefix in uplink 

Normal cyclic Normal cyclic 
prefix in uplink prefix in uplink DwPTS DwPTS 

( 1 + X ) : X + 

2192 · Ts 
( 1 + X ) : x 

2560 · Ts 
( 1 + X ) X 
2192 · Ts 

( 1 + X ) : · X 
2560 · Ts 

4 

7680 
20480 · Ts 
23040 · Ts 
23040 · Ts 
7680 · Ts 
7680 · Ts 
20480 - Ts 
12800 · Ts 

. + Ovau AWNEO 
6592 · Ts 

19760 · Ts 
21952 · Ts 
24144 · Ts 
26336 · Ts 
65 92 · Ts 
19760 · Ts 
21952 · Ts 
24144 · Ts 
13168 · Ts 
13168 · Ts 

( 2 + X ) x 
2192 · Ts 

( 2 + X ) x 
2560 · Ts ( 2 + X ) : X 

2192 · Ts 
( 2 + X ) : x 

2560 · Ts 6 . 

8 

10 13152 · Ts 12800 · Ts 

40 

45 

in the second radio frame includes two special subframes in As shown in Table 2 , the special subframe configuration 
the radio frame 2 ; or the second subframe in the first radio table may include 11 special subframe configurations . One 
frame includes a special subframe and a downlink subframe special subframe includes three fields , namely , a downlink 
in the first radio frame , and the second subframe in the pilot time slot ( DwPTS ) , a guard period ( GP ) , and an uplink 
second radio frame includes a special subframe and a pilot time slot ( UpPTS ) . A length of the DwPTS may be 
downlink subframe in the second radio frame . For example , configured as 3 to 12 symbols , and is used for common 
the first subframe and the third subframe each may be a transmission of a downlink control channel and a downlink 
subframe represented by “ D ” shown in Table 1 , and the shared channel . For example , in special subframe configu 
second subframe may be a subframe represented by “ S ” or ration 0 , duration of the DwPTS is 6592.Ts , namely , three 
“ D ” shown in Table 1 . symbols . In special subframe configuration 4 , duration of the 

In this case , a data transmission method provided in this DwPTS is 26336 - Ts , namely , 12 symbols . Ts = 1 / ( 15000x 
A embodiment of this application can support seven TDD 50 2048 ) second ( s ) . A length of the UpPTS may be configured 

uplink - downlink subframe configurations : UL - DL ( O ) , UL to be one to two symbols , and may be used to carry an uplink 
physical random access channel , and the like . A GP is a DL ( 1 ) , UL - DL ( 2 ) , UL - DL ( 3 ) , UL - DL ( 4 ) , UL - DL ( 5 ) , and guard period used for switching between uplink and down 

UL - DL ( 6 ) ; while when a TDD technology is applied to an link . 
NB - IoT system , all subframes in one radio frame are used to Specifically , with reference to the TDD uplink - downlink 
transmit a downlink signal or an uplink signal . Therefore , subframe configuration shown in Table 1 , when the special 
the NB - IoT system can apply all TDD uplink - downlink subframe is a subframe 1 , a symbol 0 and a symbol 1 in the 
subframe configurations in the LTE system . This makes subframe 1 may not be used to transmit data , and a symbol 
flexibility in selecting an uplink - downlink subframe con 2 to a symbol 11 may be used to transmit data . When the 

60 special subframe is a subframe 6 , a symbol 0 to a symbol 2 figuration when a base station sends the downlink signal to in the subframe 6 may not be used to transmit data , and a UE to be relatively high . symbol 3 to a symbol 11 in the subframe 6 may be used to 
In this case , when the TDD uplink - downlink subframe transmit data . 

configuration is used , because the first subframe and the For example , in a possible implementation , a combination 
third subframe each are a downlink subframe ( for example , 65 of the first subframe , the second subframe , and the third 
a subframe 0 or a subframe 5 ) , a symbol 3 to a symbol 13 subframe may be in any one of the following two configu 
of each subframe in the first subframe and the third subframe rations : 

55 

a 2 

a 
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configuration 7 : the first subframe is the subframe 0 , the S603c . The UE receives , in the subframe 5 in the first 
second subframe includes the subframe 1 and the subframe radio frame , the NSSS sent by the base station . 
6 , and the third subframe is the subframe 5 ; and S604c . The UE receives , in the subframe 5 in the second 

configuration 8 : the first subframe is the subframe 5 , the radio frame , the SIB1 - NB sent by the base station . 
second subframe includes the subframe 1 and the subframe 5 S605c . If the subframe ( and the subframe 1 in the first 
6 , and the third subframe is the subframe 0 . radio frame are separated by a subframes , or the NPSS 
When the first subframe and the third subframe are any includes first indication information , or a signal format of 

combination of the subframe 0 and the subframe 5 , and the the NPSS is a first signal format , the UE determines that both 
second subframe includes the subframe 1 and the subframe the first radio frame and the second radio frame use a TDD 
6 , the NB - IoT system can support seven TDD uplink- uplink - downlink subframe configuration . 
downlink subframe configurations : UL - DL ( 0 ) , UL - DL ( 1 ) , Certainly , the data transmission method shown in FIG . 11 
UL - DL ( 2 ) , UL - DL ( 3 ) , UL - DL ( 4 ) , UL - DL ( 5 ) , and UL - DL may further perform the foregoing step 501 ' before step 
( 6 ) . This makes flexibility in selecting an uplink - downlink 501c . 
subframe configuration when the base station sends the S501 ' . The base station obtains the NPSS , the NSSS , the 
downlink signal to the UE in the NB - IoT system to be NPBCH , and the SIB1 - NB . 
relatively high . For example , FIG . 12 is a schematic structural diagram of 

The subframe 0 , the subframe 1 , the subframe 5 , and the yet another radio frame according to this embodiment of the 
subframe 6 each include a symbol 0 to a symbol 13. The present invention . In FIG . 12 , a radio frame ( and a radio 
symbol 3 to the symbol 13 in the subframe 0 are used to 20 frame 2 may be the first radio frame , and a radio frame 1 and 
transmit the NPSS , or the NSSS , or the SIB1 - NB ; b symbols a radio frame 3 may be the second radio frame . The 
in the symbol 2 to the symbol 11 in the subframe 1 and c subframe 0 , the subframe 1 , the subframe 5 , and the sub 
symbols in the symbol 3 to the symbol 11 in the subframe frame 6 each include a symbol o to a symbol 13. The 
6 are used to send the NPBCH , where b is greater than or subframe 0 is used to send the NPSS on the symbol 3 to the 
equal to 4 and less than or equal to 10 , c is greater than or 25 symbol 13 of subframe 0. The subframe 1 and the subframe 
equal to 3 and less than or equal to 9 , and b + c is greater than 6 are used to send the NPBCH on b symbols in the symbol 
or equal to 7 and less than or equal to 11. The symbol 3 to 2 to the symbol 11 in the subframe 1 and c symbols in the 
the symbol 13 in the subframe 5 are used to send the NPSS , symbol 3 to the symbol 11 in the subframe 6. The subframe 
or the NSSS , or the SIB1 - NB . 5 is used to send the NSSS or SIB1 - NB on the symbol 3 to 

It should be noted that , in this embodiment of the present 30 the symbol 13 in the subframe 5 . 
invention , when the TDD uplink - downlink subframe con- Specifically , the UE may blindly detect , in the first radio 
figuration is used , the provided second subframe includes frame , that a subframe in which the NPSS is located is the 
the subframe 1 and the subframe 6 , and the NPBCH is sent subframe 0 , and that a subframe in which the NSSS is 
in the second subframe . Therefore , signal construction of the located is the subframe 5 ; and determine that the subframe 
NPBCH may be different from signal construction of the 35 O and the subframe 5 are separated by four subframes , where 
NPBCH when the HD - FDD technology is used . The con- 4 is not equal to 3 and less than 9. Subsequently , the UE may 
struction of the NPBCH may be in two subframes , for detect the NPBCH in the subframe 1 and the subframe 6 of 
example , in a symbol 2 to a symbol 4 of one subframe and the first radio frame and the subframe 1 and the subframe 6 
a symbol 3 to a symbol 7 of another subframe , that is , b is of the second radio frame , and detect the SIB1 - NB in the 
equal to 3 , and c is equal to 5 . 40 subframe 5 of the second radio frame based on the foregoing 

Specifically , when the base station sends an NPSS , or an configuration 7 . 
NSSS , or an NPBCH , or a SIB1 - NB to the UE by using a Alternatively , the UE may blindly detect , in the first radio 
radio frame using the foregoing configuration 7 , the data frame , that a subframe in which the NPSS is located is the 
transmission method provided in this embodiment of the subframe 0 , and determine that the NPSS includes the first 
present invention may make reference to the foregoing step 45 indication information , or determine that a signal format of 
501 to step 504 and step 601 to step 605. For example , as the NPSS is the first signal format . Subsequently , the UE 
shown in FIG . 11 , the data transmission method provided in may detect the NPBCH in the subframe 1 and the subframe 
this embodiment of the present invention may include step 6 of the first radio frame and the subframe 1 and the 
501c to step 504c , and step 601c to step 605c . subframe 6 of the second radio frame , and detect the 

S501c . The base station sends an NPSS to the UE by using 50 SIB1 - NB in the subframe 5 of the second radio frame based 
a subframe 0 in a first radio frame and a subframe 0 in a on the foregoing configuration 7 . 
second radio frame . Similarly , when the base station sends the NPSS , or the 

S502c . The base station sends an NPBCH to the UE by NSSS , or the NPBCH , or the SIB1 - NB to the UE by using 
using a subframe 1 and a subframe 6 in the first radio frame a radio frame using the foregoing configuration 8 , steps 
and a subframe 1 and a subframe 6 in the second radio 55 included in the data transmission method provided in this 
frame . embodiment of the present invention are similar to step 5010 

S503c . The base station sends an NSSS to the UE by using to step 504c and step 601c to step 605c shown in FIG . 11 , 
a subframe 5 in the first radio frame . and details are not described herein again in this embodi 

S504c . The base station sends a SIB1 - NB to the UE by ment of the present invention . 
using a subframe 5 in the second radio frame . Because the base station can use all TDD uplink - down 

S601c . The UE receives , in the subframe 0 in the first link subframe configurations to send a downlink signal , and 
radio frame and the subframe 0 in the second radio frame , can also use all of the 11 special subframe configurations , 
the NPSS sent by the base station . flexibility in selecting an uplink - downlink subframe con 

S602c . The UE receives , in the subframe 1 and the figuration when the base station sends the downlink signal to 
subframe 6 in the first radio frame and the subframe 1 and 65 the UE is relatively high , and quality and synchronization of 
the subframe 6 the second radio frame , the NPBCH sent by the downlink signals sent by the base station to the UE is 
the base station . improved . 
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It can be figured out that , although only that the subframe Certainly , the data transmission method shown in FIG . 13 
1 and the subframe 6 are used to send the NPBCH is may further perform the foregoing step 501 ' before step 
described in the foregoing embodiment , the subframe 1 and 501d . 
the subframe 6 may also be used to send the NPSS , or the S501 ' . The base station obtains the NPSS , the NSSS , the 
NSSS , or the SIB1 - NB . For descriptions of the solution “ the 5 NPBCH , and the SIB1 - NB . 
subframe 1 and the subframe 6 are also used to send the For example , FIG . 14 is a schematic structural diagram of 
NPSS , or the NSSS , or the SIB1 - NB ” , refer to step 501c to still yet another radio frame according to this embodiment of 
step 504c and step 601c to step 605c , and effects that can be the present invention . In FIG . 14 , a radio frame 0 and a radio 
implemented by these steps in the foregoing embodiment . frame 2 may be the first radio frame , and a radio frame 1 and 
Details are not described in this embodiment of the present a radio frame 3 may be the second radio frame . A subframe 
invention again . 0 may be used to send the NPSS on a symbol 3 to a symbol 

In another embodiment of this application , a data trans- 13 in the subframe 0. A subframe 1 and a subframe 6 in the 
mission method is provided , to implement that when send- radio frame 0 may be used to send the NPBCH on b symbols 
ing a downlink signal to UE , a base station can use all of the in a symbol 2 to a symbol 11 in the subframe 1 and c 
seven TDD uplink - downlink subframe configurations , and symbols in a symbol 3 to a symbol 11 in the subframe 6. The 
therefore implement flexibility in selecting an uplink - down- subframe 5 may be used to send the NSSS or the SIB1 - NB 
link subframe configuration when the base station sends the on a symbol 3 to a symbol 13 in the subframe 5. Sending 
downlink signal to the UE . According to the data transmis- periods of the NPSS , the NSSS , the NPBCH , and the 
sion method provided in this embodiment of the present 20 SIB1 - NB are all 20 ms . 
invention , the base station may alternatively send an NPSS the data transmission method provided in this 
by using a first subframe in a first radio frame , send an NSSS embodiment of the present invention may support all of the 
by using the first subframe in the first radio frame , send an seven TDD uplink - downlink subframe configurations , and 
NPBCH by using a first subframe in a second radio frame , may implement flexibility in selecting an uplink - downlink 
and send the SIB1 - NB by using a second subframe in the 25 subframe configuration when the base station sends the 
second radio frame . downlink signal to the UE . 

For example , in a possible implementation , a combination According to a data transmission method provided in 
of the first subframe and the second subframe may be the another embodiment of this application , a base station may 
following configuration : alternatively send an NPSS , an NSSS , an NPBCH , and a 

Configuration 9 : the first subframe is a subframe 0 , and 30 SIB1 - NB by using four subframes in one radio frame . 
the second subframe is a subframe 5 . Specifically , the base station may alternatively send the 

It can be figured out that , the configuration of the first NPSS , the NSSS , the NPBCH , and the SIB1 - NB by using a 
subframe and the second subframe may also be a configu- first subframe , a second subframe , a third subframe , and a 
ration other than configuration 9. For example , the first fourth subframe in a first radio frame respectively . 
subframe is the subframe 0 , and the second subframe is a 35 For example , in a possible implementation , a combination 
subframe 9. Details are not described in this embodiment of of the first subframe , the second subframe , the third sub 
the present invention . frame , and the fourth subframe may be the following con 

Specifically , when the base station sends an NPSS , or an figuration : 
NSSS , or an NPBCH , or a SIB1 - NB to the UE by using a Configuration 10 : the first subframe is a subframe 0 , the 
radio frame using the foregoing configuration 9 , the data 40 second subframe is a subframe 5 , the third subframe is a 
transmission method provided in this embodiment of the subframe 8 , and the fourth subframe is a subframe 9 . 
present invention may make reference to the foregoing step It can be figured out that , the configuration of the first 
501 to step 504 and step 601 to step 605. For example , as subframe , the second subframe , the third subframe , and the 
shown in FIG . 13 , the data transmission method provided in fourth subframe may also be a configuration other than 
this embodiment of the present invention may include step 45 configuration 10. For example , the first subframe is a 
501d to step 504d , and step 601d to step 605d . subframe 0 , and the second subframe is a subframe 9 . 

S501d . The base station sends an NPSS to the UE by Details are not described in this embodiment of the present 
using a subframe 0 in a first radio frame . invention . 

S502d . The base station sends an NPBCH to the UE by Specifically , when the base station sends an NPSS , or an 
using a subframe 5 in the first radio frame . 50 NSSS , or an NPBCH , or a SIB1 - NB to the UE by using a 

S503d . The base station sends an NSSS to the UE by radio frame using the foregoing configuration 10 , the data 
using a subframe 0 in a second radio frame . transmission method provided in this embodiment of the 

S504d . The base station sends a SIB1 - NB to the UE by present invention may make reference to the foregoing step 
using a subframe 5 in the second radio frame . 501 to step 504 and step 601 to step 605. For example , as 

S601d . The UE receives , in the subframe 0 in the first 55 shown in FIG . 15 , the data transmission method provided in 
radio frame , the NPSS sent by the base station . this embodiment of the present invention may include step 

S602d . The UE receives , in the subframe 5 in the first 501e to step 504e , and step 601e to step 605e . 
radio frame , the NPBCH sent by the base station . S501e . The base station sends an NPSS to the UE by using 

S603d . The UE receives , in the subframe 0 in the second a subframe ( in a first radio frame . 
radio frame , the NSSS sent by the base station . S502e . The base station sends an NPBCH to the UE by 

S604d . The UE receives , in the subframe 5 in the second using a subframe 5 in the first radio frame . 
radio frame , the SIB1 - NB sent by the base station . S503e . The base station sends an NSSS to the UE by using 

S605d . If the NPSS includes first indication information , a subframe 8 in the first radio frame . 
or a signal format of the NPSS is a first signal format , the UE S504e . The base station sends a SIB1 - NB to the UE by 
determines that both the first radio frame and the second 65 using a subframe 9 in the first radio frame . 
radio frame use a TDD uplink - downlink subframe configu- S601e . The UE receives , in the subframe 0 in the first 
ration . radio frame , the NPSS sent by the base station . 
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S602e . The UE receives , in the subframe 5 in the first hardware , or may be implemented in a form of a software 
radio frame , the NPBCH sent by the base station . functional module . It should be noted that , in this embodi 

S603e . The UE receives , in the subframe 8 in the first ment of the present invention , module division is an 
radio frame , the NSSS sent by the base station . example , and is merely a logical function division . In actual 

S604e . The UE receives , in the subframe 9 in the first 5 implementation , another division manner may be used . 
radio frame , the SIB1 - NB sent by the base station . When the function modules are divided to correspond to 

S605e . If the subframe ( ) and the subframe 8 in the first the functions , FIG . 17 is a possible schematic structural 
radio frame are separated by a subframes , or the NPSS diagram of the base station provided in the foregoing 
includes first indication information , or a signal format of embodiments . As shown in FIG . 17 , the base station 17 may 
the NPSS is a first signal format , the UE determines that both 10 include a sending module 171 . 
the first radio frame and the second radio frame use a TDD The sending module 171 is configured to support the base 
uplink - downlink subframe configuration . station 17 in performing step 501 to step 504 , step 501a to 

Certainly , the data transmission method shown in FIG . 15 step 504a , step 501b to step 504b , step 501c to step 504c , 
may further perform the foregoing step 501 ' before step step 501d to step 504d , and step 501e to step 504e in the 
501e . 15 foregoing embodiment , and / or is configured to perform 

S501 ' . The base station obtains the NPSS , the NSSS , the other processes of the technologies described in this speci 
NPBCH , and the SIB1 - NB . fication . 

For example , FIG . 16 is a schematic structural diagram of It should be noted that the base station 17 shown in FIG . 
a further radio frame according to this embodiment of the 17 may further include an obtaining module 172. The 
present invention . In FIG . 16 , a radio frame 0 , a radio frame 20 obtaining module 172 is configured to support the base 
1 , a radio frame 2 , and a radio frame 3 each is the first radio station 17 in performing step 501 ' in the foregoing embodi 
frame . The subframe 0 may send the NPSS on a symbol o ment , and / or is configured to perform other processes of the 
to a symbol 13 in the subframe 0. The subframe 5 may send technologies described in this specification . 
the NPBCH on a symbol 3 to a symbol 13 in the subframe When an integrated unit is used , the obtaining module 172 
5. The subframe 8 may send the NSSS on a symbol 3 to a 25 may be implemented by a processing module . The process 
symbol 13 in the subframe 8. The subframe 9 may send the ing module may be a processor or a controller , for example , 
SIB1 - NB on a symbol 3 to a symbol 13 in the subframe 9 . may be a CPU , a general - purpose processor , a digital signal 
In addition , a period of sending each of the NPSS and the processor ( DSP ) , an application - specific integrated circuit 
NPBCH is 10 ms , and a period of sending each of the ( ASIC ) , a field programmable gate array ( FPGA ) , another 
SIB1 - NB and the NSSS is 20 ms . 30 programmable logic device , a transistor logic device , a 

In this case , the data transmission method provided in this hardware component , or any combination thereof . The con 
embodiment of the present invention may support the four troller / processor may implement or execute various illustra 
TDD uplink - downlink subframe configurations : UL - DL ( 2 ) , tions logical modules , and circuits described with 
UL - DL ( 3 ) , UL - DL ( 4 ) , and UL - DL ( 5 ) shown in Table 1 . reference to content disclosed in the present invention . The 

It should be noted that , in this embodiment of present 35 processing unit may be a combination implementing a 
invention , after receiving a downlink signal sent by the base computing function , for example , a combination of one or 
station , the UE is enabled to detect the downlink signal on more microprocessors , or a combination of a DSP and a 
the symbol 3 to the symbol 13 in a subframe in which the microprocessor . Certainly , the base station 17 may further 
downlink signal is located regardless of whether the sub- include another function module , for example , a receiving 
frame uses an HD - FDD technology or a TDD technology . In 40 module . The receiving module may be configured to receive 
this way , complexity of detecting the NPSS , the NSSS , the an uplink signal sent by the UE . The sending module 171 
NPBCH , and the SIB1 - NB by the UE can be reduced . and the receiving module may be integrated into one com 

The solutions provided in the embodiments of the present munications interface . A storage module may be a memory . 
invention are mainly described above from a perspective of With reference to the base station shown in FIG . 3 in the 
interaction between network elements . It can be understood 45 foregoing embodiment , the processing module may be one 
that , to implement the foregoing functions , the network or more processors such as the processor 31 and the pro 
elements , for example , the base station and one or more cessor 35 shown in FIG . 3 . The storage module may be the 
UEs , include a corresponding hardware structure and / or memory 32 shown in FIG . 3. The sending module 171 may 
software module performing the functions . A person skilled be implemented by the communications interface 33 . 
in the art should easily be aware that , in combination with 50 The communications bus 34 may be specifically a periph 
the examples described in the embodiments disclosed in this eral component interconnect ( PCI ) bus , an extended industry 
specification , units , and algorithm steps may be imple- standard architecture ( EISA ) bus , or the like . The foregoing 
mented by hardware or a combination of hardware and communications bus 34 may be classified into an address 
computer software in the present invention . Whether a bus , a data bus , a control bus , and the like . This is not limited 
function is performed by hardware or hardware driven by 55 in this embodiment of the present invention . 
computer software depends on particular applications and It should be noted that , for detailed descriptions of the 
design constraints of the technical solutions . A person modules in the base station 17 provided in this embodiment 
skilled in the art may use different methods to implement the of the present invention and technical effects brought after 
described functions for each particular application , but it the modules perform related method steps in the foregoing 
should not be considered that the implementation goes 60 embodiments , refer to related descriptions in the method 
beyond the scope of this application . embodiments of the present invention . Details are not 

In the embodiments of the present invention , modules of described herein again . 
the base station and the UE may be divided based on the When the function modules are divided to correspond to 
foregoing method examples . For example , the modules may the functions , FIG . 18 is a possible schematic structural 
be divided to correspond to the functions , or two or more 65 diagram of the UE provided in the foregoing embodiments . 
functions may be integrated into one processing module . As shown in FIG . 18 , the UE 18 may include a receiving 
The integrated module may be implemented in a form of module 181 and a determining module 182 . 



a 

US 11,356,221 B2 
33 34 

The receiving module 181 is configured to support the UE merely logical function division and may be other division 
18 in performing step 601 to step 604 , step 601a to step in actual implementation . For example , a plurality of units or 
604a , step 601b to step 604b , step 601c to step 604c , step components may be combined or integrated into another 
601d to step 604d , and step 601e to step 604e in the system , or some features may be ignored or not performed . 
foregoing embodiment , and / or is configured to perform 5 In addition , the displayed or discussed mutual couplings or 
other processes of the technologies described in this speci- direct couplings or communication connections may be 
fication . The determining module 182 is configured to implemented by using some interfaces . The indirect cou 
support the UE 18 in performing step 605 , step 605a , step plings or communication connections between the appara 
605b , step 605c , step 605d , step 605e , and step 606 in the tuses or units may be implemented in electronic , mechani 
foregoing embodiments , and / or is configured to perform 10 cal , or other forms . 
other processes of the technologies described in this speci- The units described as separate parts may or may not be 
fication . physically separate , and parts displayed as units may or may 
When an integrated unit is used , the determining module not be physical units , may be located in one position , or may 

182 may be implemented by a processing module . The be distributed on a plurality of network units . Some or all of 
foregoing processing module may be a processor or a 15 the units may be selected based on actual requirements to 
controller , for example , may be a CPU , a general purpose achieve the objectives of the solutions of the embodiments . 
processor , a DSP , an ASIC , an FPGA , or another program- In addition , functional units in the embodiments of this 
mable logic device , a transistor logic device , a hardware application may be integrated into one processing unit , or 
component , or any combination thereof . The controller / each of the units may exist alone physically , or two or more 
processor may implement or execute various illustrations 20 units are integrated into one unit . The integrated unit may be 
logical blocks , modules , and circuits described with refer- implemented in a form of hardware , or may be implemented 
ence to content disclosed in the present invention . The in a form of a software functional unit . 
processing unit may be a combination implementing a When the integrated unit is implemented in the form of a 
computing function , for example , a combination of one or software functional unit and sold or used as an independent 
more microprocessors , or a combination of the DSP and a 25 product , the integrated unit may be stored in a computer 
microprocessor . Certainly , the UE 18 may further include readable storage medium . Based on such an understanding , 
another function module , for example , a sending module . the technical solutions of this application essentially , or the 
The sending module may be configured to send an uplink part contributing to the prior art , or all or some of the 
signal to a base station . The receiving module 181 and the technical solutions may be implemented in the form of a 
sending module may be integrated into one communications 30 software product . The computer software product is stored 
interface . A storage module may be a memory . in a storage medium and includes several instructions for 

With reference to the UE shown in FIG . 4 in the foregoing instructing a computer device ( which may be a personal 
embodiment , the processing module may be one or more computer , a server , or a network device ) or a processor to 
processors such as the processor 41 and the processor 45 perform all or some of the steps of the methods described in 
shown in FIG . 4. The storage module may be the memory 42 35 the embodiments of this application . The foregoing storage 
shown in FIG . 4. The receiving module 181 may be imple- medium includes : any medium that can store program code , 
mented by the communications interface 43 . such as a flash memory , a removable hard disk , a read - only 

The communications bus 44 may be specifically a PCI memory , a random access memory , a magnetic disk , or an 
bus , an EISA bus , or the like . The foregoing communica- optical disc . 
tions bus 44 may be classified into an address bus , a data bus , 40 The foregoing descriptions are merely specific implemen 
a control bus , and the like . This is not limited in this tations of this application , but are not intended to limit the 
embodiment of the present invention . protection scope of this application . Any variation or 

It should be noted that , for detailed descriptions of the replacement within the technical scope disclosed in this 
modules in the UE 18 provided in this embodiment of the application shall fall within the protection scope of this 
present invention and technical effects brought after the 45 application . Therefore , the protection scope of this applica 
modules perform related method steps in the foregoing tion shall be subject to the protection scope of the claims . 
embodiments , refer to related descriptions in the method 
embodiments of the present invention . Details are not What is claimed is : 
described herein again . 1. A data transmission method , comprising : 
The foregoing descriptions about implementations allow 50 sending , by a base station , a narrowband primary syn 

a person skilled in the art to understand that , for the purpose chronization signal ( NPSS ) to user equipment ( UE ) 
of convenient and brief description , division of the forego- using a subframe 5 in a first radio frame and a subframe 
ing function modules is taken as an example for illustration . 5 in a second radio frame , wherein the first radio frame 
In actual application , the foregoing functions can be allo and the second radio frame are consecutive , and both 
cated to different modules and implemented according to a 55 the first radio frame and the second radio frame use a 
requirement , that is , an inner structure of an apparatus is time division duplex ( TDD ) uplink - downlink subframe 
divided into different function modules to implement all or configuration ; 
some of the functions described above . For a detailed sending , by the base station , a narrowband physical 
working process of the foregoing system , apparatus , and broadcast channel ( NPBCH ) to the UE using a sub 
unit , refer to a corresponding process in the foregoing 60 frame 9 in the first radio frame and a subframe 9 in the 
method embodiments , and details are not described herein second radio frame ; 
again . sending , by the base station , a narrowband secondary 

In the several embodiments provided in this application , synchronization signal ( NSSS ) to the UE using a sub 
it should be understood that the disclosed system , apparatus , frame 0 in the first radio frame ; and 
and method may be implemented in other manners . For 65 sending , by the base station , a system information block 
example , the described apparatus embodiments are merely Typel - NB ( SIB1 - NB ) to the UE using a subframe 0 in 
examples . For example , the module or unit division is the second radio frame . 
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2. The method according to claim 1 , wherein , in the first 7. The apparatus according to claim 6 , wherein the 
radio frame and the second radio frame , the subframe 5 , the apparatus is user equipment . 
subframe 9 , and the subframe 0 each are a downlink 8. The apparatus according to claim 6 , wherein a signal 
subframe . format of the NPSS is a first signal format , and the first 

3. The method according to claim 1 , wherein the NPSS 5 signal format indicates that both the first radio frame and the 
comprises first indication information , and the first indica second radio frame use the TDD uplink - downlink subframe 
tion information indicates that both the first radio frame and configuration . 
the second radio frame use the TDD uplink - downlink sub 9. An apparatus , comprising : 
frame configuration . at least one processor coupled to a non - transitory memory 

4. The method according to claim 1 , further comprising : and configured to execute instructions stored in the 
receiving , by the UE in the subframe 5 in the first radio non - transitory memory , wherein the instructions cause 

frame and the subframe 5 in the second radio frame , the the apparatus to : 
NPSS from the base station ; send a narrowband primary synchronization signal 

receiving , by the UE in the subframe 9 in the first radio ( NPSS ) to user equipment ( UE ) using a subframe 5 in 
a first radio frame and a subframe 5 in a second radio frame and the subframe 9 in the second radio frame ; 

receiving , by the UE in the subframe 0 in the first radio frame , wherein the first radio frame and the second 
frame , the NSSS from the base station ; radio frame are consecutive , and both the first radio 

receiving , by the UE in the subframe 0 in the second radio frame and the second radio frame use a time division 
frame , the SIB1 - NB from the base station ; and duplex ( TDD ) uplink - downlink subframe configura 

tion ; determining , by the UE , that both the first radio frame and 20 
the second radio frame use the TDD uplink - downlink send a narrowband physical broadcast channel ( NPBCH ) 
subframe configuration . to the UE using a subframe 9 in the first radio frame and 

5. A data transmission method , comprising : a subframe 9 in the second radio frame ; 
receiving , by user equipment UE in a subframe 5 in a first send a narrowband secondary synchronization signal 

radio frame and a subframe 5 in a second radio frame , 25 ( NSSS ) to the UE using a subframe 0 in the first radio 
a narrowband primary synchronization signal ( NPSS ) frame ; and 
from a base station , wherein the first radio frame and send a system information block Type1 - NB ( SIB1 - NB ) to 
the second radio frame are consecutive ; the UE using a subframe 0 in the second radio frame . 

receiving , by the UE in a subframe 9 in the first radio 10. The apparatus according to claim 9 , wherein the 
frame and a subframe 9 in the second radio frame , a 30 apparatus is a base station . 
narrowband physical broadcast channel ( NPBCH ) from 11. A data transmission system , comprising a base station 
the base station ; and user equipment ( UE ) , 

receiving , by the UE in a subframe 0 in the first radio wherein the base station is configured to : 
send a narrowband primary synchronization signal frame , a narrowband secondary synchronization signal 

( NSSS ) from the base station ; ( NPSS ) to the UE using a subframe 5 in a first radio 
receiving , by the UE in a subframe 0 in the second radio frame and a subframe 5 in a second radio frame , 

wherein the first radio frame and the second radio frame , a system information block Typel - NB ( SIB1 
NB ) from the base station ; and frame are consecutive , and both the first radio frame 

determining , by the UE , that both the first radio frame and and the second radio frame use a time division duplex 
the second radio frame use a time division duplex 40 ( TDD ) uplink - downlink subframe configuration ; 
( TDD ) uplink - downlink subframe configuration . send a narrowband physical broadcast channel ( NPBCH ) 

6. An apparatus , comprising : to the UE using a subframe 9 in the first radio frame and 
at least one processor coupled to a non - transitory memory a subframe 9 in the second radio frame ; 

send a narrowband secondary synchronization signal and configured to execute instructions stored in the 
non - transitory memory , wherein the instructions cause ( NSSS ) to the UE using a subframe 0 in the first radio 
the apparatus to : frame ; and 

receive , in a subframe 5 in a first radio frame and a send a system information block Typel - NB ( SIB1 - NB ) to 
subframe 5 in a second radio frame , a narrowband the UE using a subframe 0 in the second radio frame ; 

and primary synchronization signal ( NPSS ) from a base 
station , wherein the first radio frame and the second 50 wherein the UE is configured to : 
radio frame are consecutive ; receive , in the subframe 5 in the first radio frame and the 

receive , in a subframe 9 in the first radio frame and a subframe 5 in the second radio frame , the NPSS from 
the base station ; subframe 9 in the second radio frame , a narrowband 

physical broadcast channel ( NPBCH ) from the base receive , in the subframe 9 in the first radio frame and the 
station ; subframe 9 in the second radio frame , the NPBCH from 

the base station ; receive , in a subframe 0 in the first radio frame , a 
narrowband secondary synchronization signal ( NSSS ) receive , in the subframe 0 in the first radio frame , the 
from the base station ; NSSS from the base station ; 

receive , in a subframe 0 in the second radio frame , a receive , in the subframe ( in the second radio frame , the 
system information block Type1 - NB ( SIB1 - NB ) from 60 SIB1 - NB from the base station ; and 

determine that both the first radio frame and the second the base station , and 
determine that both the first radio frame and the second radio frame use the TDD uplink - downlink subframe 

radio frame use a time division duplex ( TDD ) uplink configuration . 
downlink subframe configuration . 
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